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3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 

pages ! 

pages 

pages 



.71 



, as originally filed 



filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



. as originally filed 

. as amended (together with any statement under Article 19 

. filed with the demand 



70-140 



. filed with the letter of 



08 June 2001 (08.06.2001) 



the drawings: 

pages 

pages 

pages 



1-68 



, as originally filed 
. filed with the demand 



. filed with the letter of 



I I the sequence listing pan of the description: 

pages 

pages 

pages 



, as originally filed 

. filed with the demand 



. filed with the lencr of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. . 
These elements were available or furnished to this Authorit>' in the following language — . wnicn is. 

I I the language of a translation fumished for the purposes of international search (under Rule 23. 1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminar> examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 
I I filed together with the international application in computer readable form. 
I I ftimished subsequently to this Authority in written form. 
I I fumished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished. 



4. 



The amendments have resulted in the cancellation of: 

I I the description, pages 

DKI the claims, Nos. 1-69 

I I the drawings, sheets/fig 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
bevond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article N ^''^Z^ff'^''^^^^ 
in this report as 'originallv filed " and are not annexed to this report since they do not contain amendments (Rule 70 JO 

and 70.17). 

Anv replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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rv. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
[X] paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

□ This Authority' found that the requirement of unit>' of invention is not complied with and chose, according to Rule 68. K 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unit>' of invention in accordance with Rules 13.1. 13.2 and 13.3 is 
I I complied with. 

not complied with for the following reasons: 
See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all pans. 

I I the parts relating to claims Nos. 
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V. Reasoned statement under Article 35(2) with regard to noveit>', inventive step or industrial applicabilit>'; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



70-140 



YES 
NO 



70-81, 96-109, 123-140 YES 

NO 



82-95, 110-122 



70-140 



YES 
NO 



Citations and explanations 

Document 1: JP, 9-304139, A 



Document 2 



Document 3 : 



Document 4 



Document 5: 



Document 6: 



Industrial Co . , 
JP, 11-44563, A 
Industrial Co., 
JP, 8-304135, A 
Industrial Co . , 
JP, 8-271313, A 
October 1996 
US, 5513535, A 
Oy) , 7 May 1996 
JP, 63-5217, A 
January 1988 



(Matsushita Electric 
Ltd.), 28 November 1997 
(Matsushita Electric 
Ltd.), 16 February 1999 
(Matsushita Electric 
Ltd.), 22 November 1996 
(Tokyo Gas Co,, Ltd.)/ 18 

( Instrumenttitehdas Kytola 

(Tokyo Keiki Co., Ltd.), 11 



Claims 82 to 85 

The invention described in Claims 82 to 85 does not 
involve an inventive step in the light of Document 2. 
Document 2 discloses an ultrasonic flowmeter which begins 
measurement in synchronization with the timing of 
fluctuation. Moreover, it is clear that pressure 
fluctuation can be detected from the output of a signal 
transmitting/receiving means. 

Claims 86 to 95 

The invention described in Claims 86 to 95 does not 
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involve an inventive step in the light of Document 1 and 
Document 2. Document 1 discloses an ultrasonic flowmeter 
which measures flow rate from a first timer time (Tl) and 
a second timer time (T2), and Document 2 discloses an 
ultrasonic flowmeter which begins measurement in 
synchronization with the timing of fluctuation. Moreover, 
it is clear that pressure fluctuation can be detected from 
the output of a signal transmitting/receiving means. 

Claim 110 

The invention described in Claim 110 does not 
involve an inventive step in the light of Document 4 . 
Document 4 discloses an ultrasonic flowmeter provided with 
a flow rate measurement switchover program which measures 
flow rate from pulsation discrimination assessment 
results . 



Claims 111 to 121 

The invention described in Claims 111 to 121 does 
not involve an inventive step in the light of Document 5. 
The technically characteristic part of the invention 
described in Claims 111 to 121, the calculation of a flow 
rate value through a digital filter process in an 
ultrasonic flowmeter which can measure instantaneous flow 
rate, is disclosed in Document 5. 

Claim 122 

The invention described in Claim 122 does not 
involve an inventive step in the light of Document 6. The 
technically characteristic part of the invention described 
in Claim 122, the provision of a periodic changing means 
which sequentially changes the drive method for a vibrator 
drive circuit in an ultrasonic flowmeter, is disclosed in 
Document 6. 
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Claims 70 to 81 

The invention described in Claims 70 to 81 involves 
an inventive step relative to Document 1. Document 1 
neither discloses nor suggests a feature wherein the 
number of signal reception/transmission repetitions is 
varied in response to the period of flow fluctuation. 

Claims 96 to 109 

The invention described in Claims 96 to 109 involves 
an inventive step relative to Document 3. Document 3 
neither discloses nor suggests a feature wherein a 
measurement monitoring means monitors time signals 
pertaining to the measurement timing for each means or the 
number of signal reception/transmission repetitions. 

Claims 123 to 140 

The invention described in Claims 123 to 140 
involves an inventive step relative to Document 1 to 
Document 6. None of the documents cited in the 
international search report discloses or suggests the 
technically characteristic part of the invention described 
in Claim 123, an ultrasonic flowmeter wherein a drive 
circuit is controlled to drive a vibrator repeatedly a 
desired number of times upon the detection of an 
ultrasonic pulse, a periodic changing means sequentially 
changes the drive method for the drive circuit, and the 
periodic changing means is changed each time signal 
reception is detected. In addition, none of the documents 
cited in the international search report discloses or 
suggests the technically characteristic part of the 
invention described in Claim 135, an ultrasonic flowmeter 
wherein a first timer measures propagation time from the 
reception of an ultrasonic pulse, a second timer measures 
the length of time until the value of the first timer 
changes, and a vibrator is repeatedly driven upon 
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detection of an ultrasonic pulse from the first timer for 
correcting the second timer. Moreover, none of the 
documents cited in the international search report 
discloses or suggests the technically characteristic part 
of the invention described in Claim 138, an ultrasonic 
flowmeter wherein a drive circuit is controlled to drive a 
vibrator repeatedly a desired number of times upon the 
detection of an ultrasonic pulse, a periodic stabilizing 
means sequentially changes the drive method for the drive 
circuit, and the periodic stabilizing means is controlled 
such that the measurement period remains consistently the 
same . 
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The special technical feature of the invention 
described in Claim 70 (hereinafter described as "first 
invention") is "variation to the number of signal 
reception/transmission repetitions in response to the 
period of flow fluctuation." The special technical 
feature of the invention described in Claim 82 
(hereinafter described as "second invention") is 
"provision of a fluctuation detecting means which detects 
pressure fluctuations within the path of flow from the 
output from a signal transmitting/receiving means." The 
special technical feature of the invention described in 
Claim 96 (hereinafter described as "third invention") is 
"monitoring of time signals pertaining to the measurement 
timing for each means or the number of signal 
reception/transmission repetitions by a measurement 
monitoring means." The special technical feature of the 
invention described in Claim 110 (hereinafter described 
as "fourth invention") is "use of different flow rate 
calculation programs in response to assessment results 
from a pulsation discrimination means." The special 
technical feature of the invention described in Claim 111 
(hereinafter described as "fifth invention") is 
"processing of instantaneous flow volumes through a 
digital filter." The special technical feature of the 
invention described in Claim 122 (hereinafter described 
as "sixth invention") is "provision of a periodic 
changing means which sequentially changes the drive 
method for a drive circuit which drives a vibrator." The 
special technical feature of the invention described in 
Claim 123 (hereinafter described as "seventh invention") 
is "provision of a periodic changing means which 
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sequentially changes the drive method for a drive circuit 
which drives a vibrator and changing of the periodic 
changing means each time signal reception is detected." 
The special technical feature of the invention described 
in Claim 135 (hereinafter described as "eighth 
invention") is "provision of a first timer which measures 
propagation time from the reception of an ultrasonic 
pulse, a second timer which measures the length of time 
until the value of the first timer changes, and 
correction of the second timer with the first timer." The 
special technical feature of the invention described in 
Claim 138 (hereinafter described as "ninth invention") is 
"a periodic stabilizing means which sequentially changes 
the drive method for a drive circuit which drives a 
vibrator, and control of the periodic stabilizing means 
such that the measurement period remains consistently the 
same . " 

Meanwhile, because it is clear that there is no 
corresponding technical feature among the special 
technical features of the first invention, the second 
invention, the third invention, the fourth invention, the 
fifth invention, the sixth invention, and the eighth 
invention, this group of inventions does not have a 
technical relationship involving one or more of the same 
or corresponding special technical features. 

Furthermore, because the technical aspects of the 
periodic stabilizing means of the ninth invention and the 
periodic changing means of the seventh invention differ, 
these two inventions also do not have a technical 
relationship involving one or more of the same or 
corresponding special technical features. 
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Meanwhile, because the seventh invention is 
enacting of a periodicity change, a feature of the sixth 
invention, each time signal reception is detected, the 
seventh invention and the sixth invention are recognized 
as having a technical relationship involving one or more 
of the same or corresponding special technical features. 

In the light of the above, the first through sixth 
inventions, the eighth invention, and the ninth invention 
cannot be said to be a group of inventions so linked as 
to form a single general inventive concept. 
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AMENDMENTS 

(Amendment under Section 11 of the Japanese Law Concerning 
International Applications, Etc. Pursuant to the Patent 
Cooperation Treaty) 

To: Commissioner of the Patent Office 

1. Identification of International Application 
PCT/JPOO/04165 

2 . Applicant 

Name: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 
Address: 1006, Oaza Kadoma, Kadoma-shl, 

Osaka 571-8501 Japan 
Country of nationality: Japan 
Country of residence: Japan 

3 • Agent 

Name: (7828) YAMAMOTO Shusaku 

Address: Fifteenth Floor, Crystal Tower, 2-27, Shiroml 
1-chome, Chuo-ku, Osaka- shl, 
Osaka 540-6015 Japan 

4. Item to be Amended 
Claims 

5. Subject Matter of Amendment 

(1) Cancel claims 1-69 

(2) Add claims 70-140 

6. List of Attached Documents: 

Pages 72-82 of "CLAIMS" are removed. 

New sheets for "CLAIMS" on page 128 to 146 [Japanese 



i 
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language version: page 72 to 83/6] 



one copy of each 
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CLAIMS 



70. (added) A flovmieter, comprising: 

transmission/reception means for transmit- 
ting/receiving a signal using a state change of fluid that 
flows In a flow path; 

repetition means for repeating the transmis- 
sion/reception of the signal by the transmission/reception 
means a predetermined number of times; 

time measurement means for measuring a propagation 
time of a state change of the fluid during when the 
transmission/reception of the signal is repeated by the 
repetition means; 

flow rate detection means for detecting a flow rate 
of the fluid based on the propagation time measured by the 
time measurement means; 

frequency detection means for detecting a frequency 
at which the flow rate of the fluid varies; and 

number -of -times change means for changing the 
predetermined number of repetition times according to the 
frequency detected by the frequency detection means. 

71. (added) A flowmeter according to claim 70, wherein the 
transmission/reception means transmits /receives the signal 
by utilizing propagation of a sonic wave as the state change 
of the fluid. 

72. (added) A flowmeter according to claim 70, wherein the 
transmission/reception means transmits /receives the signal 
by utilizing propagation of heat as the state change of the 
fluid. 
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73. (added) A flowmeter according to claim 70, further 
comprising elapsed time detection means for detecting an 
elapsed time for the state change of the fluid based on an 
output from the time measurement means, 

wherein the frequency detection means detects the 
frequency based on the output from the elapsed time detection 
means • 

74. (added) A flowmeter according to claim 70, wherein the 
number-of-tlmes change means sets the predetermined number 
of repetition times so as to be substantially a multiple 
of a cycle of the frequency. 

75. (added) A flowmeter according to claim 70, further 
comprising data holding means for holding the output from 
the elapsed time detection means, 

wherein the frequency detection means detects the 
frequency based on a comparison between data held by the 
data holding means and data of the propagation time measured 
by the time measurement means. 

76. (added) A flowmeter according to claim 70, wherein the 
number-of-tlmes change means is operated when predetermined 
processing Is performed. 

77. (added) A flowmeter according to claim 76, wherein the 
number-of-tlmes change means is operated every time the flow 
rate detection means performs flow rate measurement. 

7.8. (added) A flowmeter according to claim 76, wherein the 
number-of-tlmes change means changes the predetermined 
nvimber of repetition times before the flow rate detection 
means performs the flow rate measurement. 
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79. (added) A flowmeter according to claim 76, wherein the 
predetermined processing Includes : abnormality determining 
processing for determining whether the flow rate detected 
by the flow rate detection means Is abnormal or not; and 
flow rate management processing for managing a use state 
of the flow rate. 

80. (added) A flowmeter according to claim 70, wherein the 
predetermined number of repetition times is used when the 
flow rate detection means next detects the flow rate. 

81. (added) A flowmeter according to claim 70, wherein the 
number-of -times change means is operated when the flow rate 
detected by the flow rate detection means is smaller than 
a predetermined flow rate. 

82. (added) A flowmeter, comprising: 

transmission/reception means for transmit- 
ting/receiving a signal using a state change of fluid that 
flows in a flow path; 

time measurement means for measuring a propagation 
time of a state change of the fluid during when the signal 
is transmitted/received by the transmission/reception 
means; 

flow rate detection means for detecting a flow rate 
of the fluid based on the propagation time measured by the 
time measurement means; and 

variation detection means for detecting a pressure 
variation in the flow path based on an output from the 
transmission/reception means. 
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83. (added) A flowmeter according to claim 82, further 
comprising measurement control means for starting 
measurement in synchronization with a timing of the pressure 
variation detected by the variation detection means. 

84. (added) A flowmeter according to claim 82, wherein the 
transmission/reception means transmits/receives the signal 
by utilizing propagation of a sonic wave as the state change 
of the fluid. 

85. (added) A flowmeter according to claim 82, wherein the 
transmission/reception means transmits /receives the signal 
by utilizing propagation of heat as the state change of the 
fluid. 

86. (added) A flowmeter according to claim 82, wherein: 

the transmission/reception means includes first 
vibration means provided in an upstream side of the flow 
path for transmitting/receiving a sonic wave and second 
vibration means provided in an downstream side of the flow 
path for transmitting/receiving a sonic wave; 

the variation detection means detects the pressure 
variation based on an output from at least one of the first 
vibration means and second vibration means; 

the flowmeter further includes 

switching means for switching a transmis- 
sion/reception operation of the signal by the first 
vibration means and second vibration means, and 

measurement control means for controlling 
the time measurement means such that, when a predetermined 
pressure variation is detected by the variation detection 
means, a first measurement time Tl which is required for 
transmitting the state change of the fluid from the first 
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vibration means to the second vibration means is measured, 
and when a pressure variation whose direction is opposite 
to that of the predetermined pressure variation is detected 
by the variation detection means « a second measurement 
time T2 which is required for transmitting the state change 
of the fluid from the second vibration means to the first 
vibration means is measured, 

wherein the flow rate detection means detects the 
flow rate of the fluid by using the first measurement time Tl 
and the second measurement time T2. 

87. (added) A flowmeter according to claim 86, wherein: 

the measurement control means performs measurement 
control such that , when the predetermined pressure variation 
is detected by the variation detection means, the 
measurement of the first measurement time Tl is started, 
and when the pressure variation whose direction is opposite 
to that of the predetermined pressure variation is detected 
by the variation detection means, the measurement of the 
second measurement time T2 is started, and in a next 
measurement time, when the pressure variation whose 
direction is opposite to that of the predetermined pressure 
variation is detected by the variation detection means, next 
measurement of the first measurement time Tl is started, 
and when the predetermined pressure variation, is detected 
by the variation detection means, next measurement of the 
second measurement time T2 is started; and 

the flow rate detection means detects a first flow 
rate of the fluid using the first measurement time Tl and 
the second measurement time T2, detects a second flow rate 
of the fluid using the first measurement time Tl and the 
second measurement time T2 which are measured in the next 
measurement time, and detects a flow rate of the fluid by 
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averaging the first flow rate and the second flow rate. 

88. (added) A flowmeter according to claim 82, further 
comprising repetition means for repeating the transmis- 
sion/reception of the signal by the transmission/reception 
means for a predetermined number of repetition times. 

89. (added) A flowmeter according to claim 88, wherein the 
repetition means repeats the transmission/reception of the 
signal over a time period which Is a multiple of a cycle 
of a frequency of the pressure variation. 

90. (added) A flowmeter according to claim 88, wherein the 
repetition means starts the transmission/reception of the 
signal when a predetermined pressure variation is detected 
by the variation detection means, and repeats the 
transmission/reception of the signal until a pressure 
variation which is the same as the predetermined pressure 
variation is next detected by the variation detection means. 

91. (added) A flowmeter according to claim 82, further 
comprising selection means which switches an output of the 
transmission/reception means so as to allow the output from 
the transmission/reception means to be used for detecting 
a flow rate of the fluid and for detecting a pressure 
variation in the flow path. 

92. (added) A flowmeter according to claim 82, wherein the 
variation detection means detects a near- zero portion of 
an alternating component having a waveform which indicates 
a pressure variation in the flow path. 
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93. (added) A flowmeter according to claim 82, further 
comprising: a frequency detection means for detecting the 
frequency of the pressure variation detected by the 
variation detection means; and measurement control means 
for starting flow rate measurement when a frequency detected 
by the frequency detection means equals a predetermined 
frequency, 

94. (added) A flowmeter according to claim 82, further 
comprising detection cancellation means for automatically 
starting flow rate measurement after a predetermined time 
period when the pressure variation cannot be detected by 
the variation detection means. 

95. (added) A flowmeter according to claim 86, wherein each 
of the first vibration means and second vibration means 
includes a piezoelectric transducer. 

96. (added) A flowmeter, comprising: 

transmission/reception means for transmit- 
ting/receiving a signal using a state change of fluid that 
flows in a flow path; 

repetition means for repeating the transmis- 
sion/reception of the signal by the transmission/reception 
means a predetermined number of times; 

time measurement means for measuring a propagation 
time of a state change of the fluid during when the 
transmission/reception of the signal is repeated by the 
repetition means; 

flow rate detection means for detecting a flow rate 
of the fluid based on the propagation time measured by the 
time measurement means ; 

variation detection means for detecting a pressure 
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variation in the flow path; 

measurement control means for controlling each of 
the transmission/reception means, the repetition means, the 
time measurement means, the flow rate detection means, and 
the variation detection means; and 

measurement monitoring means for monitoring a time 
signal relevant to a measurement timing of each of the 
transmission/reception means, the repetition means, the 
time measurement means, the flow rate detection means, and 
the variation detection means, or monitoring the number of 
times that the transmission/reception of the signal is 
repeated. 

97. (added) A flowmeter according to claim 96, wherein the 
transmission/reception means transmits /receives the signal 
by utilizing propagation of a sonic wave as the state change 
of the fluid. 

98. (added) A flowmeter according to claim 96, wherein the 
transmission/reception means transmits /receives the signal 
by utilizing propagation of heat as the state change of the 
fluid. 

99. (added) A flowmeter according to claim 96, wherein: 

the transmission/reception means includes a pair of 
vibration means for transmitting/receiving a sonic wave; 

the measurement control means outputs a start signal 
which directs commencement of transmission of a sonic wave 
when a first output signal is output from the variation 
detection means, and outputs an end signal which directs 
conclusion of a repetition of transmission/reception of a 
sonic wave when a second output signal is output from the 
variation detection means; and 
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the measurement monitoring means monitors 
abnormality In measurement timings of the start signal and 
end signal. 

100. (added) A flowmeter according to claim 99, wherein, 
at a measurement timing where the start signal Is not Issued 
within a predetermined time period after the direction of 
the measurement control means, the measurement monitoring 
means directs commencement of transmission of a sonic wave 
after a predetermined time has been passed. 

101. (added) A flowmeter according to claim 99, wherein, 
at a measurement timing where the start signal is not issued 
within a predetermined time period after the direction of 
the measurement control means, the measurement monitoring 
means directs commencement of transmission of a sonic wave 
after a predetermined time has been passed, and directs 
repetition of the transmission/reception of the sonic wave 
for the predetermined numbers of repetition time. 

102. (added) A flowmeter according to claim 99, wherein, 
at a measurement timing where the start signal is not Issued 
within a predetermined time period after the direction of 
the measurement control means, the measurement monitoring 
means does not perform flow rate measurement until a next 
direction Is Issued by the measurement control means. 

103. (added) A flowmeter according to claim 99, wherein, 
at a measurement timing where the end signal is not Issued 
within a predetermined time period after the start signal 
is Issued, the measurement monitoring means directs 
conclusion of reception of the sonic wave. 
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104. (added) A flowmeter according to claim 99, wherein, 
at a measurement timing where the end signal is not issued 
within a predeteznfnined time period after the start signal 
is issued, the measurement monitoring means directs 
conclusion of reception of the sonic wave, and directs output 
of the start signal. 

105. (added) A flowmeter according to claim 96, wherein the 
measurement monitoring means directs a stop in transmis- 
sion/reception processing of the signal when the number of 
times that the transmission/reception of the signal is 
repeated is abnormal. 

106. (added) A flowmeter according to claim 99, wherein the 
measurement monitoring means compares a first number of 
repetition times for measurement , where a sonic wave is 
transmitted from a first one of the pair of vibration means 
and received by the second vibration means, and a second 
number of repetition times for measurement, where a sonic 
wave is transmitted from the second vibration means and 
received by the first vibration means, and when the 
difference between the first number of repetition times and 
the second number of repetition times is equal to or greater 
than a predetermined number of times, the measurement 
monitoring means directs output of the start signal. 

107. (added) A flowmeter according to claim 99, wherein a 
first number of repetition times for measurement where a 
sonic wave is transmitted from a first one of the pair of 
vibration means and received by the second vibration means 
is set so as to be equal to a second number of repetition 
times for measurement where a sonic wave is transmitted from 
the second vibration means and received by the first 
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vibration means. 

108. (added) A flowmeter according to claim 99^ wherein the 
measurement monitoring means limits the number of times that 
the start signal is output to a predetermined number of times 
or less, such that the outputting of the start signal is 
not permanently repeated. 

109. (added) A flowmeter according to claim 96, wherein the 
flow rate detection means detects a flow rate of the fluid 
based on a difference between inverse numbers of propagation 
times of the state change of the fluid when the 
transmission/reception of the signal is repeated. 

110. (added) A flowmeter, comprising: 

Instantaneous flow rate detection means for de- 
tecting an instantaneous flow rate of fluid; 

pulse determination means for determining whether 
the Instantaneous flow rate of the fluid pulses or not ; and 

stable flow rate calculation means for calculating 
a stable flow rate of the fluid by using different flow rate 
calculation programs according to a determination result 
of the pulse determination means . 

111. (added) A flowmeter, comprising: 

instantaneous flow rate detection means for de- 
tecting an instantaneous flow rate of fluid; 

filter processing means for removing a pulse 
component of the instantaneous flow rate of the fluid by 
digital filter-processing the instantaneous flow rate of 
the fluid which is detected by the instantaneous flow rate 
detection means; and 

stable flow rate calculation means for calculating 
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a stable flow rate of the fluid based on an output from the 
filter processing means. 

112. (added) A flowmeter according to claim 111, further 
comprising pulse determination means for determining 
whether the instantaneous flow rate of the fluid pulses or 
not, 

wherein, when the pulse determination means 
determines that the Instantaneous flow rate of the fluid 
pulses, the stable flow rate calculation means calculates 
a stable flow rate of the fluid based on an output from the 
filter processing means. 

113. (added) A flowmeter according to any of claims 110 or 
112, wherein the pulse determination means determines 
whether the instantaneous flow rate of the fluid pulses or 
not, by determining whether or not a variation amplitude 
of the instantaneous flow rate of the fluid is equal to or 
greater than a predetermined value. 

114. (added) A flowmeter according to claim 111, wherein 
the filter processing means modifies a filter characteristic 
according to a variation amplitude of the instantaneous flow 
rate of the fluid. 

115. (added) A flowmeter according to claim 111, wherein, 
when the instantaneous flow rate of the fluid which is 
detected by the Instantaneous flow rate detection means is 
lower than a predetermined flow rate, the filter processing 
means removes a pulse component of the Instantaneous flow 
rate of the fluid. 

116. (added) A flowmeter according to claim 111, wherein 
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the filter processing means modifies a filter characteristic 
according to the instantaneous flow rate of the fluid. 

117 • (added) A flowmeter according to claim 111, wherein 
the filter processing means modifies a filter characteristic 
according to an interval of measurement times of the 
Instantaneous flow rate detection means. 

118. (added) A flowmeter according to claim 117, wherein, 
when the flow rate is high, the filter processing means 
modifies a filter characteristic such that a cut-off 
frequency of the filter characteristic becomes high, and 
when the flow rate is low, the filter processing means 
modifies the filter characteristic such that the cut-off 
frequency of the filter characteristic becomes low. 

119. (added) A flowmeter according to claim 111, wherein 
the filter processing means modifies a filter characteristic 
such that a variation amplitude of the stable flow rate 
calculated by the stable flow rate calculation means is 
within a predetermined value range. 

120. (added) A flowmeter according to any of claims 110 or 
111, wherein the instantaneous flow rate detection means 
detects the instantaneous flow rate by using an ultrasonic 
wave . 

121. (added) A flowmeter according to any of claims 110 or 
111, wherein the instantaneous flow rate detection means 
detects the Instantaneous flow rate by using heat . 

122. (added) A flowmeter, comprising: 

a flow rate measurement section through which fluid 
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to be measured flows; 

a pair of ultrasonic wave transducers provided in 
the flow rate measurement section for transmit- 
ting/receiving an ultrasonic wave; 

a driver circuit for driving one of the ultrasonic 
wave transducers; 

a reception detecting circuit connected to the other 
one of the ultrasonic wave transducers for detecting an 
ultrasonic wave pulse; 

a timer for measuring a propagation time of the 
ultrasonic wave pulse; 

a control section for controlling the driver cir- 
cuit; 

a calculation section for calculating a flow rate 
of the fluid to be measured based on an output from the timer; 
and 

periodicity change means for sequentially changing 
a driving method of the driver circuit, 

wherein the control section controls the peri- 
odicity change means such that the frequency of 
transmission/reception in flow rate measurement based on 
the propagation time of the ultrasonic wave pulse is 
sequentially changed. 

123. (added) A flowmeter, comprising: 

a flow rate measurement section through which fluid 
to be measured flows; 

a pair of ultrasonic wave transducers provided in 
the flow rate measurement section for transmit- 
ting/receiving an ultrasonic wave; 

a driver circuit for driving one of the ultrasonic 
wave transducers; 

a reception detecting circuit connected to the other 
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one of the ultrasonic wave transducers for detecting an 
ultrasonic wave pulse; 

a control section for controlling the driver circuit 
for a predetermined number of times so as to drive the one 
of the ultrasonic wave transducers again based on an output 
from the reception detecting circuit; 

a timer for measuring an elapsed time for the 
predetermined nvunber of times; 

a calculation section for calculating a flow rate 
of the fluid to be measured based on an output from the timer; 
and 

periodicity change means for sequentially changing 
a driving method of the driver circuit, 

wherein, the control section changes the driving 
method with the periodicity change means every time a receipt 
of the ultrasonic wave pulse is detected by the reception 
detecting circuit. 

124. (added) A flowmeter according to any of claims 122 or 
123, wherein: 

the periodicity change means switchingly outputs a 
plurality of output signals having different frequencies; 
and 

the control section changes a driving frequency of 
the driver circuit by changing a frequency setting of the 
periodicity change means at every flow rate measurement. 

125. (added) A flowmeter according to any of claims 122 or 
123, wherein: 

the periodicity change means outputs output signals 
having the same frequency and a plurality of different 
phases ; and 

the control section changes a driving phase of the 
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driver circuit by changing a phase setting of an output 
signal of the periodicity change means at every flow rate 
measurement • 

126. (added) A flowmeter according to any of claims 122 or 
123^ wherein: 

the periodicity change means outputs a synthesized 
signal obtained by superposing a signal of a first frequency 
which is an operation frequency of the ultrasonic wave 
transducers and a signal of a second frequency which is 
different from the first frequency; and 

the control section outputs, through the driver 
circuit, at every flow rate measurement, an output signal 
where the second frequency of the periodicity change means 
is changed. 

127. (added) A flowmeter according to claim 126, wherein 
the periodicity change means changes the setting between 
a case where there is a second frequency and a case where 
there is not a second frequency. 

128. (added) A flowmeter according to claim 126, wherein 
the periodicity change means changes the phase setting of 
the second frequency . 

129. (added) A flowmeter according to claim 126, wherein 
the periodicity change means changes the frequency setting 
of the second frequency. 

130. (added) A flowmeter according to claim 123, wherein: 

the periodicity change means includes a delay 
section in which different delay times can be set; and 

the control section changes a delay time set in the 
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delay section every time transmission or reception of an 
ultrasonic wave Is detected. 

131. (added) A flowmeter according to any of claims 122 or 
123, wherein the width of a cycle of the frequency changed 
by the periodicity change means Is a multiple of a value 
corresponding to a propagation time variation which Is 
caused by a measurement error. 

132. (added) A flowmeter according to any of claims 122 or 
123, wherein a width of a cycle of the frequency changed 
by the periodicity change means is equal to a cycle of a 
resonance frequency of the ultrasonic wave transducers . 

133. (added) A flowmeter according to any of claims 122 or 
123, wherein the order of patterns for changing the 
periodicity is the same for both measurement in an upstream 
direction and measurement In a downstream direction. 

134. (added) A flowmeter according to claim 123, wherein 
the predetermined number of times is a multiple of a change 
number of the periodicity change means . 

135. (added) A flowmeter, comprising: 

a flow rate measurement section through which fluid 
to be measured flows; 

a pair of ultrasonic wave transducers provided In 
the flow rate measurement section for transmit- 
ting/receiving an ultrasonic wave; 

a driver circuit for driving one of the ultrasonic 
wave transducers; 

a reception detecting circuit connected to the other 
one of the ultrasonic wave transducers for detecting an 
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ultrasonic wave pulse; 

a first timer for measuring a propagation time of 
the ultrasonic wave pulse; 

a second timer for measuring a time period from a 
time when the reception detecting circuit detects a receipt 
of the ultrasonic wave pulse to a time when a value of the 
first timer changes; 

a control section for controlling the driver cir- 
cuit ; and 

a calculation section for calculating a flow rate 
of the fluid to be measured, based on outputs from the first 
timer and second timer, 

wherein the second timer is corrected by the first 

timer . 

136. (added) A flowmeter according to claim 135, further 
comprising a temperature sensor, wherein the second timer 
is corrected by the first timer when an output from the 
temperature sensor varies so as to be equal to or greater 
than a set value. 

137. (added) A flowmeter according to claim 135, further 
comprising a voltage sensor, wherein the second timer is 
corrected by the first timer when an output from the voltage 
sensor varies so as to be equal to or greater than a set 
value . 

138. (added) A flowmeter, comprising: 

a flow rate measurement section through which fluid 
to be measured flows; 

a pair of ultrasonic wave transducers provided in 
the flow rate measurement section for transmit- 
ting/receiving an ultrasonic wave; 
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a driver circuit for driving one of the ultrasonic 
wave transducers; 

a reception detecting circuit connected to the other 
one of the ultrasonic wave transducers for detecting an 
ultrasonic wave pulse; 

a control section for controlling the driver circuit 
for a predetermined nximber of times so as to drive the one 
of the ultrasonic wave transducers again based on an output 
from the reception detecting circuit; 

a timer for measuring an elapsed time for the 
predetermined number of times; 

a calculation section for calculating a flow rate 
of the fluid to be measured based on an output from the timer; 
and 

periodicity stabilizing means for sequentially 
changing a driving method of the driver circuit, 

wherein the control section controls the 
periodicity stabilizing means such that a measurement 
frequency is always maintained to be constant. 

139. (added) A flowmeter according to claim 138, wherein: 
the periodicity stabilizing means includes a delay section 
in which different delay times can be set; and the control 
section changes an output timing of the driver circuit by 
switching the delay times set in the delay section. 

140. (added) A flowmeter according to claim 138, wherein 
the control section controls the driver circuit such that 
a measurement time is maintained to be constant. 
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REPLY TO WRITTEN OPINION 



To: Examiner of the Patent Office 

1. Identification of International Application 
PCT/JPOO/04165 

2 . Applicant 

Name: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 
Address: 1006, Oaza Kadoma, Kadoma-shl, 



Country of nationality: Japan 
Country of residence: Japan 

3 . Agent 

Name: (7828) YAMAMOTO Shusaku 

Address: Fifteenth Floor, Crystal Tower, 2-27, Shiromi 
1-chome, Chuo-ku, Osaka- shi, 
Osaka 540-6015 Japan 

4. Date of Notification: 
April 10, 2001 

5. Subject Matter of Argument 

(1) Added claim 70 is based on the features of deleted 
claim 1. 

Claim 70 defines a feature that "the number of times 
(number of repetition times) transmission/reception is 
repeated is changed according to the frequency at which the 
flow rate of the fluid varies" . With this feature, even when 
the frequency at which the flow rate of the fluid varies 
is changed, such a change can be followed. As a result, an 
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Influence of a flow rate variation is reduced, and 
measurement can be performed with a high accuracy. 

Document 1 (Japanese Laid-Open Publication No. 9- 
304139) does not teach or suggest the above feature. 
Document 1 merely discloses that the number of repetition 
times is changed according to a measured value of flow rate 
calculation means (i.e., flow rate value). 

(2) Added claim 82 is based on the features of deleted 
claim 12. 

Claim 82 defines a feature that "an output from the 
transmission/reception means is used for detecting a flow 
rate of the fluid and for detecting a pressure variation 
in a flow path" . With this feature, the apparatus structure 
can be simplified, and accordingly, the apparatus size can 
be decreased. In addition, it is not necessary to form 
another hole for detecting a pressure. As a result, leakage 
of the fluid can be reduced. 

Document 2 (Japanese Laid-Open Publication No. 11- 
44563) does not teach or suggest the above feature. 
Document 2 merely discloses an apparatus structure wherein 
means for detecting a pressure variation is provided in 
addition to transmission /reception means (7A, 7B). 

(3) Added claim 96 is based on the features of deleted 
claim 25. 

Claim 96 defines a feature that "measurement monitoring 
means monitors a time signal relevant to a measurement timing 
of each means or monitors the number of times that the 
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transmission/reception of the signal Is repeated" . With 
this feature. It Is possible to determine whether or not 
starting or ending of the measurement Is performed In a 
normal manner. 

Document 3 (Japanese Lald-Open Publication No. 8- 
304135) does not teach or suggest the above feature. An 
object to be monitored which Is disclosed In document 3 Is 
different from that defined In claim 96. 

(4) Added claim 110 Is based on the features of deleted 
claim 39. 

Claim 110 defines a feature that "a stable flow rate 
of the fluid Is calculated using different flow rate 
calculation programs according to a determination result 
of the pulse determination means". With this feature. It 
Is possible to obtain a correct flow rate value by 
calculation processing based on the flow rate calculation 
programs . 

Document 4 (Japanese Lald-Open Publication No. 8- 
271313) does not teach or suggest the above feature. 
Document 4 merely discloses an apparatus structure wherein 
flow rate measurement hardware Is switched according to a 
result of pulse determination. 

(5) Added claim 111 Is based on the features of deleted 
claim 40. 

Claim 111 defines a feature that "a pulse component of 
an instantaneous flow rate of the fluid is removed by 
digital-filter processing of an instantaneous flow rate of 
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the fluid". With this feature, it is possible to measure 
a correct flow rate even in a flow of the fluid where a pulse 
occurs . 

Document 5 (US- 5513535) does not teach or suggest the 
above feature. In docxament 5, an object of the filter 
processing is not an instantaneous flow rate of a fluid. 
In document 5, an instantaneous flow rate of the fluid is 
detected by using a filter-processed result. 

(6) Added claims 122 and 123 are based on the features of 
deleted claim 52. 

Claims 122 and 123 define a feature that "periodicity 
change means changes a driving method of a driver circuit 
which drives an ultrasonic wave transducer" . 

Document 6 (Japanese Laid-Open Publication No. 63- 
5217) does not teach or suggest the above feature. 

(7) Added claim 135 is based on the features of deleted 
claim 64. Added claim 138 is based on the features of 
deleted claim 67. 

In the Written Opinion, it was recognized that claims 64 
and 67 "possess" novelty, an inventive step, and industrial 
applicability. Therefore, claims 135 and 138 should be 
recognized to "possess" novelty, an inventive step, and 
industrial applicability. 

(8) With the above grounds, claims 70-140 should be 
recognized to "possess" novelty, an inventive step, and 
industrial applicability. 
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(57) Abstract: To solve the problems, a flowmeter comprises transmilting/rcceiving means adapted for transmission/reception using 
the variation of the state of a fluid and provided in a passage, repeating means for repeating the transmission and reception, time 
^ measuring means for measuring the propagation time repeated by the repeating means, a flow rate measuring means for measuring the 
<i^s rate of flow according to the value measured by the time measuring means, and number-of-repetitions changing means for changing 
^ the number of xepetitians to a predetermined number. The influence of the variation of the flow can be suf^pressed by changing the 
W number of repetiti ns to a number suitable for the variation, and dius stable flow rate measurement with high accuracy is possible. 
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^/t. m2co^^fii7l^^O^-^«. 7n-ir>lJ-Tfha'i (2 9) ^noh<D'C^ 

0 6 8 tc^r J: o \z. mMM^^ 5 0 5 1 i5 J: tJC 5 2 $ 
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f^t^n^^-vc^mrn it 2) ^m^-r^o c<D2'D(Dmmmm (t d , (t 

;iCD@CDfiSMtf9^!£5fe^JtbTtt. ^m^6- 2 6 9 5 2 8-^^^(75ck"5;^t) 

2'Z)<D^m^m^f3inn\tf3ii^fsi^^t\f^'^^mti'^^-:>:nLo -e-bx, iii75^^4cd 
mm\\z^'^^^^\:^r^t^\z\mm'r!^fi^^'d-^^m^^i&T\^rc^m'VMf 

mizmm\^rm'^i!)mtEr^t. ^mmmf>m\::''n^n\t^mmiz\t.mzmc^ 
tvi^siM^^Sojrc. ^^izum^miz^^x^mmfiiai^^wji^r:!^'^^ m 

fdo i^rc9m^mmf)^^^^ 5 4(D6^Mmiz^^x^t.^(DX\ mizm^m^w^ 
i^mmvfc<Dx\tm\^mmi)'^±i}^^-rs ^mmf)^'Z^mf3im^^ff'^iz\ti$^-(^ 5 
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^.(Dm^m^^^h ^. ;i hx\ mw(D^mmtf)^^'D r=.m^xh^.(D^m^ 
n'D:Liif)^x^. ^mizmvrcmMv^ik^^'3i't^:iiixmm^<^^vxm 

i^m^nomizMm^mo'^^mmi!)^^mm'S:^ihvxmm(Dm^{^tT^:iL 
*«T#soT» mmnm\t^i^vxmm^<mm'r^z:t^'ix^^o 
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iz^m-^n^m^tvrz. ^bx. ^kmmmnzmm't^ziL'v. mm^m<Dft 

^ux: m^mm&.y<of^<D^nz>^tx. ±mmmiz\-Simm.^iri&mnmti t 
^fcs m'^izm^rixmi^<D^mimit^m^mt^m^m^^t. mmm^ 

^mmmm^mt^mxf^o ^ux. m^m^^X'm^p^<p:>^wi^mmr^z.t 

it-r^ z. tifix^^iiL'hiz. m.Wifim^iyrcim^x'hm.nmx^^i^xmm^ 

<mmt)mm\X'^^o 

t^Tz: mii^<Dm^mttiyXWti^(D^m^m^^rz--M(Dm^m^mt:m^rz, 
^vx. mi$i<D^m^<\:^'^^<Dm^m^mx^tti'r^:itf)^x^. ^wj<d^^ 
a >if\zmMvxmm^mtt^-r^ z. <hx^sj: < ^^\^xm.mmm^nz> z tti^ 

^Tz. mi^(D^m^<t^hxf^.<D^m^m^^rzm^m^m^mxrzo ^ux. 



wo 01/01081 PCT/JP00/0416S 



5 tarn 1 MSi^s^fe J:t;^^ 2 iiSi#©<^)i>;^ < h %-':^x'm'^p^(D&ti^m^^m 

10 m\,zmitvrzmzitmm<D-rmm(Dm 2 hk^^ts^ e>±Mjo^ 1 mm^m\z^ 

Mi3^ 1 mmmmr 1 1 mib^ 2 tti^i^p^T 2 tiTSfEgsr^m-rssss^^tii 
^st^iiA^i^^iib;^. -€-bT. EEti^wi<Dm\:f)m\zi3i^^'i ^>^xn 
mr^zhx. EEti^wjiinm-r^^-f ^>^<D^^^'r^'rztf)'ix^. &tt 
15 ^mz^^^mmmi^nf^'r^:itf)^x^^o 

u mu^m^th^m<Daitii!)mmi^m<\::tmiz^<t\^rcm\zm2nnmmT 
^mttmiz^itvrcmizf^ 1 sfnmmT 1 <Dm^^mihv. m^^m^m^m 

mr 2 ^m^^x^tbtcf^ i SKMt . ^^isi©^ i ttPf ^Fb^t i 2 ih^^FbIt 2 

25 1 mmmmr it.m2 im^^Fb^t 2-rs z tx^ &ti^wji>m&m^ i&Bmxt^ 

7 
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s iii!fix^^<Dx. mmmmxMimr^ z. ti)^x^&ti^wi^'i^i^<t'^n^i^ 

1 }g»j¥S*5^U^m 2 iilft^^Oi!^:^ < i: 1 :^SJE*^^aif-^ffiTS 21 t^^t? 

^^m^ff^ :it:xmi^^wjmo:>mm^^^it't^z.tti^x^^o 

^tc. mwj^ii^^^(D<s^f}^^ti!,x^m^^rz.m\t. mmm^m^z^m^^wj 
m\zx^-hr^^mmm^^'S:m^rcm0S(.tvrco ^bx. ^m^u<i3i^rc 
m'^xhm^mmi!)'i<ti\t^wimzm.m^nmr^:itf)^x^^o 

8 
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<Dj:\^^y'-^(D!^^mm\^x^mmmffo:it-A^x^^o 

10 
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<h*«x-# ^tthiz. m.iSLm\zjz r> ^mizx^mstm^(Dm^n^'r^ z. tff^x 

mmr^mmmm^t. mmmwimm^^<om^m^izjz'Dxmfsi-:>rc^m^ 
m^^xmmm^nth-r^<i>:f3i< ii'h i'^&.±<D^^mmn-m^^^m^fto -eb 
X, mmmm(D^Wi^mmvx^m(DWih^^^^^^^^^''^'^ ^WiRizjt^c 
x-^(Dmmnm^mx^i^vrcmm<^mmf)^^mt-r^:iiii)^x^^. 

n 
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-5 <fc Id J: o T. w-m^smm m (onm^wti^^ < (Dy^-^m ^=Ev-^mm'^-r 

Wiiz^^'mm<D^W}^±^ < mm-r^ z. tfi^x^^o 
20 m<Dm&mtizm^<Mjt^-r^iiLh\z. is.mmm(Dmm<Dmm^±^iznm'r 

^Z.^ffiX^%o 

iiVTc. ^vx. mmm\z^^xy 4 jvi^-^^^^wT^zLtx. i&mmmiz 
<^s^y^}i^-mm^noz.iiX'±^si^(Dmmmtizmw-<siiFt^-t^iit^iz. 
25 i&mmm(Dmm<Dmm^i^m\zmmr^ z 
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X. mmf)'^J2:^^t.^iz\tMf^i3iy^)V^-^iix^Wj^iiii^^:ii:ii^x^^o 

mstr^y^jv^—mmmwi^m^rz. ^vx. ±mmm\z\t. f^^^i)m<t3i 
K)s i&mmm\z\-iimwi^t!^ur^!Skmfr^ztti^x^^o 

^fz. ^^t^&m-m^mz^K>nm\^rcmRm<D^Wimf)m^m&.mz:f3:^^ 
z>izy^)v^-^\^^^m-r^m^tvrc, -^vx. mmmitm^mff^izys:^^ 
z> izy^)v^-i^\^^mtr^ zt\z^^x. mmmwi^i^izm^m&rFiz^m 

^ft. m=^mz^K>mm^^mr^mmmmM^^mmms.^mm^i: vrco 
^vx. m^Bm.mmn^mi^'^^ztx. ±^:f3:mmMm^^^vx'hmmmm^ 
nm-r^ziif)ix^^<Dx. ^om&mfi^^wwz^Ki^^^&^-^tb^zii-d^ 

Lx\ ±mf3i^m,^W}f}m±i^xhmm^&^Mm'r^zLf}^x^^(Dx. 
mmmti^^wwiiz^ o^^atfis^jbs z Lti^x^^. 

ii. mt^^^-r<Dthti^K>m.m^mmz^^xjktb^m.'^^ts mwjm^<DmW} 

\zmt&mmm^^mmm\z^n^mm^m:kmwr^^vmmmM^mM^wt^ 
mmir^o z<Drc&m^mm^^^Mtm=^^<Dmmmm\zmmvrcm=^ti^^m(D 

13 
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m^<ommm'^^mm'i'\,zmm-^rim'B^m^^^^-r^^m^^m^ii. 
^mmi^^(Dmti s z> \mmm^\&m.m'3'^mwi-r^ <fc -5 tufimwi^^^m^ 

'7(Dmti^y)mm^m.mz^'ox^sb^mn^ii^ mwj^^(Dmm-^m^m^^ 
^t^mmm^M^mttimpL. mmi!t^-^ii:^^^^^^ot,zmmmm^^m 
i^^m^(Dmtit:^n^iim&^m^^^^<o^m^^^t\zmM^^M^m^ 

^mWim^<omm^wjizn^-r^mm^it-^'^^ z. iif}'^^^^. z.(Drcisbm^m 
miis>^^^\m=^f^(Dxtmmm\zmmvrc.mwf)^^m<Dm\z'^izmc^mzwtE'&: 

m^tv. mmmmmz:t\zmmmm^mn^m(omtim^<D^mm^^^^ 

i^m^^^>^^mmm^(D^^^W]^mm\zmm-i^rznmmt'^'&^z.izf)ix 
:i<Drctbm^mm&i>^^\tm'B^(DmmmMizmmhrcm^f)'i^m(Dmiz 

14 
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<DX\ mm.^miz^iir^mm^^'iL'rz.t.fj^x^. m^mM$>^^^\tm^m<Dm. 
mmm\z^mvrcnmi>'iS:m<Dmiz'^izmc&imzi^^^'r. ^m-^n^c^x. 

<Dmizn\zm\:^umz^^i±-r. ^n- w^i^<t-^n^<Dx. mm^m^^i^-^<-r 

m^^iLTztit^xt. m^mM$>^^^\^m^^(DMmmmizmMi^rzm'B^'i^ 
m(Dmzmzmc^mzwtE'\t'rs ^m.-^Mo^x. m^t^m^^^-^K-r^zt 

mtm^f&<Dmm^rz\tmwT&.o^^m^i^::tizm^7'^ s 
<Dx. -m(Dmm^xm.m\z^^m\yrc.mwiSL(r>nwt'^mwxmwi=f-<Dm^\^(^^ 
m^^Wi^^i^ z tfi^x^. ^jj^g^nsr/jv^ <-r^z tfi^x^^o 

mmm'M.^mi!)^m'm.'r?>mm(Dmi!)m\m.mm\z^^Bmmriim.W}izn^ 
•r^m<Dm^miir^(Dx. ±^^^'Bitvw-i^^t^:^nizm^^m^i^ii'r^ 

15 
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ii. m^<om^m=Bf^mwi'i'izmi0t-^nm'^^m^^^m'r^^m^mmmi. 

16 
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(Dmmnmzmn\^rz.w^t'^mmfii'mi\zm%is. < sm©NFf;i^t3i^ cja^ax 

17 
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0 1 6 «, lRl|j!EMH-©®iff Sr^i^-rS'JO^'l' ^ hTf^S. 
019Ji, (^g£Stf(DSiJ<Z):/Oy^0-eSS« 

18 
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a 2 7 tt. l^dSatfOlftf^iSrS^t- "7 n — 5^ — h T ^ S 

EI2 8tt. :*:^ig<7)||Jg<DJ^^ 1 KOmm^O^WjilF^^'T^^ ^>Cf^^—h 
02 9tt. :^^m<DmM<D^Wii 2<DasatKDii!if^&^-r:$'-i'^>^5^-v— h 

15 El 3 2 :$:^Bjo^SS(Z)j^Sg 1 3 (D^^mn'SiWjiP'Si^t^^ S >i?^^-\'— h 

20 ^. 

19 
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^3 8ii. :^Bm(Dmm(Dmmii 9<Dmm^(DmiP^^-ryu-^-r'-h'v$> 

5 S4 01S. 2!s:^BJO|IM<^J^^2 lCC>aSMfi-<^®lf^^^f hT?a& 

04 6tS, 2^^?ao^JSC0J^SS2 4<7>8iEMtha)«if^S^-r:7D-5^^— hT* 

So 

15 S. 

20 05 Oli, 5^^0J(D^:&gc^J^M2 8 0fiiESff<Di&f^S5^-r37P-5=-\— h-eS 

05 1«» 2{5:%l^<D^JgOJ^^2 9<DSKMthO:/D-/^0T^S. 

05 2«. ^^m(Dmm(Dmm3 o<D^m^<D-:^uy^mx*:&^. 

0 5 3 I^SISthOM^i4^M^^O>^o i^0T^S. 

25 05 4«. mmmi^o^mmm^^ ^>^^^rm'V3b^o 

05 51*. 2^%BJ0^5gOJ^M3 1 <^^atf<Z)>^Dy57 0T^So 

20 
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S5 6ii, mmmsf<Dmmi±^'^^^(D-:^uyi^m-c$>^o 

10 $>^o 

EI 6 8 t«e5l50Si£atf-CZ):/0 y i^EIT^S. 

20 

mm<Dj^m i ) 

i>^^m^mt bTo^ 1 m^m^m. 1 1 s ^m^m^s^ lto^ 2 msm 
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mm. 1 1 9 «HufBm 1 m^mmm ii7tm2 m^mmm 1 1 s (Dmn&m^ 
igijguffa^ig#^, 1 2o\m^mmmmi i s-vrnKim-^ti^mo^^t^coBi 
m.mm^Bm\'r^B\-mm^> i 2 1 ^Miath^^ia: 1 2 0 ofitiwSt^v^TMmsr 
^aif sfiiemi^m^is. 1 2 2«m^cD^jibiiiis{c^:5^^MTsiiiic^M^^ 

^m-r^mm^th^wt 1 2 4 ii. MiBi^mai^mi 2 4T^iii$nfc:^^(D® 

1 M^Jt-r-Sx-^^lt^^ 1 2 5 H9^5='-^^i#^^ 1 2 5 fCJ: 
ffl^lfel 2 4CJ;D^ffl'rsntl::bfc. ^bT, i 2 6tt||iM»^i l 7 t 

II 2 Wm\=f' 1 1 8 CDM^ftOSlfP^^mA^ 1 2 7 

ll2Jgi5^T^fS-rs«S3gbffM2:m^lH!IS:ff^. ^lOt^, m2S»^T^(l 

:*7'^>MS[(D^C 5 -C 6«:aO'(tt^:;^oTVifc;&^v V6 a:V7(Z)ag3i^iliT«» 
:*7':7>h^(D^C6-C7«iE<^M<Ji75:0^^d^SS-r'5. -^-UT. ^TcfcXS^ 

22 
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m(om. mjEi^xmmm<Dmm^nz)z:tx. mtuz^m^^^ib^xhmwjo:)! 
mrnxm-m-t^ z. tx^i^^t,-^ti^ox\ mmmm\mwi(Dmm^Sin'rizizm 
m-^n^:i tizfsi^o imm\z^^-r. m^<Dmmizt>rc^xmm-rnitmz^ 
mvxmm(DM^^m,mi^mf)^x^^. 

isiii. mm<oi^m\z'z^i^'^x\t. :fjK7>hm<om^WL^xnnfi^K^'r^z.iix 
^^mt^z^mz^ i^^x^^tzf)^. mmi^ f/s.^^^-iyh u x ^ ^ u , 

fe^vib. $>^\,^tm^m<Dum'f—^f)^^m^<D^^izm^^ii>xmm^^ih 

mm<Dm^{^t-r^ z ti^i^x^^ox. mmmm\t^^vxmmj;: < th^ur s z. 
tf)^x^^o ^bx. y^-'$^^m^miz^^xmmmm(Dmmmm^umvitt^ 
'r^zLt.xmM^^<D^^^tiiT^:it-^^x^^o ^Tc. M'Ammv^^^^^ 
z. iixmn<Dmwj<Dm\:\zjz^mm^mmT^ z. tf)^x^^^vrcm&ifm 
^nmx^^o ^bx. t^mmmt:ffomm\zmmvm^^^ mm<D^mii^<Dm 
mzm^-r^(Dx\ mti<D^mwi^<t'^nmmw^m\t^^vxmm.^<ff^^. 
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nwi^mi 2 9t. m^mR^wj¥mmmi 2 9 iz^r,mm^n^^mmm^^}^ 

24 
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m&jo<DmiZs mm^Wif)^^b^<^^^'D\z. m^^mtr^z.injmtuzw^Wi 
Ti^feoT'b. isi^s:^MbTVi< :ih'v^^Lrcmmsmi^^rf^^j^z>iz-r^z. 
Ln^-c^^. ^vx. mmmm^mmmm&m^^x^m-r^^i^xmmizmm^ 

\z^-^vx'r^^tx\ ^j}^m^m^:^^^^Pivx\^^H^<Dxmmmxii!>mmmi^ 

^i5. m^mM^^^izmm'r^:^mxmmiyrz.t)K ^-Mi^rzm<Dmmmm^ 
:^^<f3i^rcm\z\t. m'>'r^:^mz^M'r^:^m^m^^x. ^mmmomtiz 
ft:^cx^^<Dmm. m'p<D^'^:^i^i^mn'r^t-&^iz^^iyXBm\-r^:Liif}^ 

mm^mnm^r^ z. t.ffiX'^^^¥kffidb^, 

mf3,^^\t. m'^m^mmi 3 oi:. ssmira^^i 3 i^mnti::t\z$>^. 

25 
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^Muxffi-^jj-r^ z. iixm.mmizmm-r^ z. iiTS^T^^, 

X^^o 1 3 2l*^Srilim-rSfc-:$', 1 3 3 tt^S^(tTSiaSir>itt?25S» 

^^MTs Li!)^x^^<Dx. mm(^mmi^ii-r^ z. txm,mmm\t^^i.xm 
m^<mm'r^:iiif)^x^^o ^tz. m^^i&.vm^^mn(D^m<Dmtiz'^t> 
^x^-m.'r^:iti!)^x^mwj<oBm^'r<\ziS9m't^z:tf)^x^^^[^rzmmsf 
m^mmx^^o ^bx. mm§m^nomm\zm}^\^m^^. mm<Dmm^<D 
mmzm^T^ (Dx. mn<D^mti^^i^<t'^n^Ms^m\t^^ Lxmm^ < nx 

^1 3tt2^^§«cD^Jg<^?^^6 0SiEMfl-o::^n-/i^^xa5s, m \ z\z^\^^x. 

2 2^\-m^2 2 4\zmy^nxmw-(Didm^^t\yxmMm^m\>^xm.^m't 
^m.^m^^(DW. 1 ig»^^t bxo^ 1 jEmjiSiT. 225 ^^^is^it^m 

f S^Sm¥^<C>ll 2 iii&^^i: bX©B 2 fiEmHSli^. 2 2 6 «MIBm 1 JE^ 
lii&T43J:tX^2JEm^»^oMS«®i&f^S:«J^;^.^^il¥@:tbXO«J^x 
-ry5=-. 2 2 7«HtIfB^lBEmM»l^2 2 Z^^XSm2BMMWi'f-2 2 SX^jg 
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2 2 8 \tmt&s\rm^m(omzm':s^'^Tmm^^mr^mm^mmm. 2 2 9 «m 

l2^1£EmJi«lT2 2 3:feJ;U:^2JEEmJi»l^2 2 5 TMgSl*I<7)JBE;^^i&^ffM 

r«5^i6^ai¥S» 2 3 0 tiBnf2^i!i^iii^sc!>£E;tr^iii(7)i$''r ^ >^\zmm b 

Mimmm t i a^ay^ ^mtt^i^. tdia^si^ai ¥S229(Dfcii:^(D5A-feTd5o^i:: 
^2tf^ii#rB^T2o«8^sr5ii&r'5>ttsfls»j^ai» ^^iHiotfi»ji^«. ^Wj^m^m 
<Dmtii!iiiL'^Tti^K>mizm i tm^PeiT i coan^^^j&b, wiH^ib^ai^gto 

2 2 81*. Mfmmt&^^Mizm'Bs.vM^^mmom i ffB^^Pa^T i tm2i[mm 
mr 2 $ffiViT^86:/s:B 1 mmii. ;km<Dm i tui^i^KT i tm2mmmr^T 2 

fe. -ebT. 2 3i\tm2&^mwj^^mi^^(Dm.^m^nt>^^EE.ti^wj^^ti5, 

TS*^S:M^-rs®*?¥g:<i: bTOMJ?X-f 2 3 2 tti@W«^m^COiilftl§. 
2 3 3 «M^ig^(S^OSme> 2 3 4«'»i^77':7>Hti'S'J$fT^Jiii#ife. 
2 3 5 «|g 1 HmMill^tB 2 EEmMi^^Oillf^5"x ^^^H&^o 

«^<^S5SSIC*5V^T. miEEmmWj^2 2 3*^^m2JEmiii«l^2 2 StCI^d^o 

x^^-t^nmT i^Mfm-r^h. ti=l/ (c+vcos^) 

m 2 jEmnsi^ 2 2 5 1 ffimm®!^ 2 2 3 \zi^t)^^x^m'r^mmT 2 ^ 

ftaiJ-rst, T2 = L/ (C-VCOS0) t;a:So V«aE8Sl*I(OSS3l, 

l/Tl-l/T2=2Vc o s d/L 
V=(L/'2cosa) • (1/T1-1/'T2) 
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j:oT» ^mm^^f. mmmmut^^t. ti. t2« 

T 1=L/ (C + Vcosd + u- sin (2 k f t) ) 
T2=L/' (C-Vcose-u • s in (27rf t+V) ) 

i/Ti-i/Ta 

= (2 Vc o s e 

+ u - (sin (27rft) + sin (.2 tt f t +t}>) ) ) 
10 -r^S;5i6>, ?/» = 7i;Ot#» sin (2Kft+Tl>) ) =-sin (27rft) 

V= (L/2cosd) • (1/T1-1/T2) 

T 1 = 2 [L/ (C + Vcosd + u-sin (27Cfti))] 

= 2L/(2 (C + Vcosd) +2 (u-sin (27cfti))) 
T2 = 2 [L/CC-Vcos^e-u-sin (27cfti+t/)))] 
20 =2L/'(2(C + Vcosa)+2 (u-sin (27i:fti + 

) ) 

CCT, m^i«'»t^T7'^7>HOIlIi5:. 2«i = l:die»N[Hl^TCO«^ 

25 ib^:^^x$>^o 
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1/T 1 - 1/T2 

= (L C2VCOS0] H-Z [u- (s in (27Cft) ) 
+ 2 [u-sin (27Cft-l-T/>) ) ] ) /SL 
^L/T. T|) = 7i:(D<h^v sin (27rft+t/))) =-sin (27rft) t 

V=(L/2cose) • (1/T1-1/T2) 

Pb^t 1 ^itanr^o — T 2 ttjiij(DBi$&«. ^wj^th^m2 9<Dmtimn<D^ 

T?5«0TffVi, |WIi;0f^cD'»yT7'^>HleI^Tmp:^F^T2Stf^Jt-S. @ 

mnmrnri^^mr^o T2mm(Dmtih\t. mm^th^^2 2 9(Dmti 

rs. ^vx. :k\Bi<Dmmx\t. Tinm<Dmtib\t. ^m^m^m2 9<Dmtim 
^(DlLTi!)^i)xff^\ n-^o^i^y^y^^y Ym^xmnnf^T 1 Srif-M-rs. 

29 
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T» c=M. F= j-e^sdii^^e*. c- (-F) i (-J-M) $jn^bT¥ 

EEtj^m<Dmmt>mnmxm.mf3im't\ts ^m<Dmii^^m.i^<Dmmmzj!t-cxm 

15 ;k\z. mi 7 iimi so^yu-^^^-h^mi^^xwrmcomn^wtm-r^o ^-r. 

m2 2 9(Dmf3m^-^^iL-^±^'^^^xmm^mK)m-to zz.x. m^nmiL-DX 
hiL±oi!)m±\^u\^^m\i^s ^mmm^mtvx<Dii!Lmi)^iL±Ki^tiit:^±L. 
mtimmtiifsiif^ h(Diziyxmi tm^K t i 2 t^NFl^KT 2 (DH-sn^fr 5 . 

msnmtt. ii2th^^rBiT2oti-iB!i^ff'5o m^mr^iL^x%s ^lt 

EEt!^m^fsi\,^h(Diihxm2mmmmT 2<Dmm^m\ miw^mmmn t 
25 m2tf-i^^ftiT2d^^sKmQ (j) sasm-rs. 
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m 2 tf^^Fa^T 2 mm^m^. m i ti-^^FB^T i tf^ 2 th^^Feix 2^^i^mm 
Q (j + i) <&^{tiTs. ^vx. :i(D^mmt&^^Mizm^vum^mMVs 
misitSQ (j) tfB2^mQ (3 + 1) ^mmLxM:k^i^mm.r^z.tizj: 
0 mmQ ^m-Wit^ :iiix\ w-i^it-^ n^^^^mmmzu < r ;i iiTj^T^ 5. 

SCOT. EE:^j-fe>'y-£^ltSigMi75«3^<, /M({fc-^MSSJ5:£SrfiS3^YbTS;ii:;&t 

i:^^mti^mizm.m-r^:i^f)^x^. m^^mtBtjmm^m:iLr^:itif)^x 

h^m^-r^^iii^'^x^. ^^\z. mm(DEEtii^m^m^mn^mm^^mx$>K). 
mm(Dmmhf3:^^^^nm•r^:lti>^x^^^^ml^^^^o 

xn-Dx^mmmizJitmmo^Mm^^n^o ^tz. Tmwf^2B'mmm=i'^ 
m^^^m^xfSL^vrzii^. ±mm<Dm i s.mm.m=^^m\f^^m^xhmm<D^m 
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^i!i^a-^^(Dmnmm'=j'f)^^om^\z^^^xhmcmM(Dm^<Dm\,t^t>^^jE 

mr^z,iix. :»xjL>z^>\i'-h^>zf^^mvx\f^^^'^j^:^a. mmitm 
f)K Mmm.m<o;&^m^hmm(D^Mf)^&^::t\tmBx;^^o 

02 1 ic^r<fc-5>ic, m^s^Fe^ <««i;iii» 2i0>jg^) rBii^-r. tm^m^t^ 
m'^s m^^m\zis,n\-i. ^Ki^aj^^2 2 9;&t^ffi"rs^»io^»isthSfj-r -s. 

irmT^s. ^<Di^>tfT^^>\^^^xmM\yxmM(r>^m^no(oxto^. 

z.<Di^o\z. i^>irTy^>YmWi^miinm\z^tD-^^z.t.x. mm<DiH 
n^mmr^ z. tf^x^. zij^m^^i^^t-^n^^x^rzmm^^m'r^ z tt^ 
x^^(Dxh^o ^LT. s.timmt>^>'if77'y>}^mWQ^mM(D^^miz^ 

timMtimmmwi^o^mnx^iii't^ z hti^x^^o^x. nnoy^m'^mx. 
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5 (IIM(Z)J^^8) 

^SS(7)?^M6 ^i!l«^ffi¥^2 2 9(Dm:^*^m^^Yt:b>S:l^ 

10 jgU, l=&OjtSmti-^SfT"5l*>g#© 2 3 4 X^tz.. mmtm 1 

3 tC^T. 

20 -rSC^i^^jtT^So 

0 2 4 \l-i^^^(r>%m(Djm 9 OSgMtl-&^-r«S^^T feS. ^JfiOJ^M 6 t. 

25 m2tfB#OI^T?S;5:-2>J:"5tc:bTtf-«5lb. 2 If y hc^'T'^Tmi^'&^^iird^l^i; 
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^7>h^g<Dffl:ti;5^ (1, 0) T?» 35^::)^m«tm#S<^ai*d«5t±D<7)i^Jc§iJ& 

%\mmM.-^m,'^m\z.mLW^-x. q (d = (a-b + o - (-b+c-d) = 

1) *^Oi^S!j^aj^©CD3iTD('Bg$feU, T2tta'i«^CD^<055:±DTM$& 
$n-5. i:cD<h#<Dti-MSSasm:i:6*Jt3^^UX, Q (i + 1) = (-B + C- 
D) - (C-D + A) =-A-Bt-rs. Z.<I>^'o\Z.W3z.\^-Xt\m^^o}L. Q 
(i+2) = (C-D + A) - (-D + A-B) =C + B, Q (i+3) = (- 
D + A-B) - (A-B + C) =-C-D<i:7^-2>o ^ZT^. Q (i) +Q (i + 
1) +Q (i+2) +Q (i+3) =0^:75:0. >-t;W$ti* II 

(HifSwj^iii 0) 

^ib^ai^S2 2 9<D«^(^M^^^tiir^/^M^£tl¥©2 3 7 
-TT^t)^. 12 2 7lC^-r.k'5lw, '^ii^m^lS2 2 9CD(S^75tRff^^^Tm© 

34 



wo 01/01081 



PCT/JPOO/04165 



mmcommi i) 

6 tm:fs.^j^\t. mii^(D^mimtLvx^.(D^m^mmvrz.m.^m^mtLftt 
:i^x^^. 2 3 8«i»i^it^-rst-i5'. 2 3 9\m^^m-t:hmiu&±> 

tts ^%mvxm^m.mm<D^<txwii^<D^m^i\::^mm-r^ z. ta^x^^. 

^vxs m.<om^m^mx$>^m2<Dm.m't:>'^^mmr^ztx\ m^o^vz 
mm<t. 'tf3it:>t>mmmm^s.ti^m^mth-r^zt^^x^^. ^vx. 
tzmhizmrnvx. immmmi^ffozLiiXs mm(Dm&(Dmmtmmzmm 

n\rm\t^^Vxmm<i: < ffAS, 

mmomm i 2 ) 

m2 9}ii:^%m<onm<Dm^l 2<D^mm<Dyny^mX'$>^, m2 9\Z:^\^^ 

T. 3 2 3 «8iEss 3 2 4 izmf^nx^i^<D^mi^ittvx(Dm'^^^m\^^xm. 
^mr^m^m^mom 1 mm^^t ltcoh 1 mmmm^s 325 \twimizm 
=^m^xt^m-r^'M^m^m(Df^2mwj^^h\^x(Dm2&mmw}'i'. 3 2 6« 

bTO^MX-r 3 2 7^iHni2^1JEmii»JT3 2 3*5J:i;^2JEmigSlT 

3 2 sxmjE.i^^^m-^n^'^mo^^mmmtinm-r^mm^m. 3 2 sttmriH 

tM^¥^©fiitcS^l.iTSSSSrtfM-rsMM^m^g, 3 2 9 «M8S3 2 4F«g<7) 

3 2 9<Dj£tim^^7'z^^)V'mmz^m-r^^W}mm^mtvx(Dmm/vv7.ii!, 
ti^m. 3 3 ntmmmm^m^^<Dmtimwi<o^^ s,>^izmM\yXMim^m 
^-r^Wrmmm^^xa^^o z.zlx. s s 2\tmi^mmn<Dm^m^^<Dm.mB. 
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3 3 3 \tm=^mm^<Dm^m^^<D^m^. 334 \m^^<D^^m^m^vn 
5\zm^^xmErr^mnT i^mm-r^t. ti=l/ (c+vcos^) 

^Tz. B2EEmM®l^3 2 575i^lllBEmiii&^3 2 3tC[Rld^oTfei^-r 
S^^T2£tf-aiJ-rSii. T2=L/ (C-VCOS0) tfS,^. deiT* Vtt 

V=(L/2cos0) • (1/T1-1/'T2) 

m^mzs.t!^mf)^^^t. ^(D&ti^mizjt^i:'xmmii^m<t'r^, 

T 1 =L/' (C + Vc o s 0 + u • s i n (2 ;c f t) ) 
T2 = L/' (C-Vcos^-u - s in i2xf t+^) ) 

iif3i^, ii:ix. Ti}\t. Ti^m\ommtT2Wrm(Dmti^<Dmmm mmm) x 

1/T1-1/T2 
= (2 Vc o s e 

+ u- (s in (27i:ft) + sin (2;rftH-^) ) ) /L 
X$>^i!)^^. il> = 7C(Dt^s sin (27cft+i/)))=-sin (27Cft) 

V= (L/2COS0) • (1/T1-1/T2) 

t^ffi!l•rsf^MM^^©;&^ = 7c iitiz^^xEE.t!msjo:>^m^^n'riz 
mm^ < mm'&sfmiT^ z. tnj^x^i^o u±\t. 1 mo:>m^m(Dnmixm^^i^x 
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mtivfcf^izf^ 1 n-BtBfrB^T 1 (Dm^^mttkiy. mm/vvxw,ti^m3 s o 

3 2 7 (^)thRtB#rBiT 1 . T 2 s siE^^ai^© 3 2 8 fimmizmm^xmmwimi 
mznmmti^m^^mijvxm^(Dmmvm^ m^\i^ 2 5 6m) x-^m^ff 

z:<D^z>\z. nmmii^mn^mtivxi!i^^&tt<Dmwif)^fsi\,^m'^xh. m^m 
25 mmzmm^mtikiy. ^m^m^nt>f3iiirn\tfs,^f3.\^^m\z\t'Z-'r^mmm^rf 
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0 3 2 \^^m^M<omm<D^m 1 3 (DmM^<Dm^^7rct'^-i s >if^^— vx 

tf-aij^m^^3 3 5 ^mx.f:i:it.\zh^. mmtm2 9 \z7rcr. 

2\z7rcr^o\z. ^mun^wtz z m^<ow:mnm\zfs.fv,t. v^mm 

^^3 3 5*5. mW'^)V7.mn<D^m^^^r-r^^o\Zs mmpm^mzzwz 
fe. mmo:>mm^^2^LL. &ti^Wi(om^^i!)^i oh235>^2ohz 

ODfSH-Zr^^-rs^i, ^-^PtPBlc^Bfr^^FBltt* 0.. l^^^iE> 21^<Dmxn^X^ 

cicD<k5ic. nmmiihmn^m:hvxif)>^&t}(Dmwjf)^f3i\f^^^^ m^^ram 

nfix^^o mz2x\t. mi<DmmmmT i^mm-r^^^ ^>^xm^\^x\^^ 
^f)^. m2<DmsmmT2^mm'r^miz. mM/v\^7.^^^^vf3:\^^ii^ nt 

tf-ai3!tM)&^<£T-rstfaflsiHijg-rs;i<i:755T^s«)'r^s. -ebx» 'Amm^n 
^^xwmt^zLtx. misif3i^m^±tbmnmfj(Dmm^^'^ ^tfi^x^^o 
x$>^o mxu. ^7.^-^'-<D^z>izmmx^^mm^mmT^^^ ::i>^m 
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ms siz^-f^oiz. f[mmm^m3 s m^onmrnmizun^t. mm 
mt&m^^tatiV. mm/vi^xmtimm<Dmf3m^fi^iLTr)m\zm i mtjm^^ 

m^mm\t. o. im^^2^<Dmx^^x^^f)'i. i^^mmm.tvx^^-r 
15 sct^tM^uvi. nmm^nu-z>x%:k<DnmmMh\^x<D2 
w^t^x\z^m^^T'r^^t.f>'ix^^f)^<E>x$>^. zLz:x. nifm<Dm\z%s 

:i(D^viz. mm^mtihvxi!i^^EE:tj<^mm^u\^^m^. m^mmmiz^^mt: 
a^Tv. mmn^m^fft)^^^z:tx. mm^tzmmwrm^m-f^bZLtfi^x^^o 
20 ^fz. mm^mnfsioztx. m^(D^Mi^m\<Dv'-^mn^m±iy. w-i^<t 
fsia<ommmm^7.A-x\znm^i^mm^m<Dmm^\^±'r^z.t^^x^^o 
^^\z. tmo^Tinm^-^tiui^i:. mm^mf3iEi)^mm\vxv^\^^. tm 
mmf)mT'r^o z<D^tf3immmm^mT'r^mm^^m.r^:ztf)^x^^(D 
x$>^o ^vx. ^mff!}\znTr^:i^x^T^^-^xs^mtiW±T^:ihf)^i3i<. 
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m3 4 \t:^mm<Dmm<Dmmi 1 5 om&sio^wji^^^-ryu—^^- hT^So 
51^) m^vxhs imm(DmTt:^'rm2<Dmtim'^tiim^Lf3i\fm. m^m 

etc. m^^P^TSWSTSZltT. ^^e<J7^tfiBfJMM 2m SMA 

(^BScOJ^Si 16) 

^3 5 «:*:|Tg§g<D||MC0J^M 1 6 <Dmmsf<DWifP'S:^-tyU'-^^'-hX$>^o 

^m(Dmmi2iLmf3i^.^\t. mmvmwiif)m^^WLNi&.±izf3:^rzmiz. w 
i&osms^iTux, nmy=-:^t:m^'r^s^mmu^^3 ss^m^rcm^^t 

l^Tzo m^\tm 2 9 iZ^To 

12111) fiJLitCTSroXt), l^»!<^>S^T^^"r^2©m*^-^J&5^^b;^l.iBf, 

m^mro^ii b ^iiT bx^n^xothssT^-i^ ^?ig^^-r ^ :i t i: vtco ^ bx, 
^m(D^\,^^-i^(D:?).-^mMT^z.2if)^x'^^'^vrz.wtmmm'^ff7^^. ^tz. 
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rc. 1 2 m^-r. 

&tl^m^sEm\zil^7LX\^^f^\^^^^mm'i■^Ki. inmm\mx\t.is.\,^(Dx. 
't<D7''-'^^mik\^xnmMm^nfs.o^^x^^\.tLmmmm^nx^, t.r:L. 
fta(i7='-3'S:«^bT*5<ie^^7&i7a:<, nmiziZ'^w^mnmtihiSiUxt^o 

immo^mm i s ) 

mmvx. mmmi^m^^mti-r^ ^t%iz. ^wi^in^mtiyX<Dmm/vix 
ai:^^i^3 3o«. 2mmm^zmvrcLm^zf^2mtim^^mtll.x. 2mmm<D 

9 \z^-ro 

ms 7iz^-r^z>\z. ^Wimmt:mzfff3,z>rzm^(omm\z^\^^xmmv^m. 
m^isifcN2 mpL\t. 1 0 oihi) £kTom. •^nmx<Dijrmy'—^^mm 
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mt}mwj^iEm\zLi^xx^'^'/3i\^^psmm^$>Ki. imm<Dm-mxf,tf3.\^^(Dx. 

mm^m^m:^<Dm^m^^x'^mr^smm<Dm 1 ^jiuimi^N 3 m^cD 

^m\^u^^ 335 ^m7i.rz.m^ii\^f:L. mmtm 2 9 \z7Tcr. 
EI3 stc^-Tcfcotw. ^Winm^m\znfs.^tdm^(DWtm\z^^^xf^imLj^v 

[Hl&NSt. m2^igblsiitN4COM7&tHff^(slicM (^ilAli. 1 0 Is!) 

NA(Dm.-ifi±^\,m\z\t. mti^wi^iEm\zt.^A.x\i^is.\^^fi^. '^timwicomm 

(IIJS(^J^!S2 0) 
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\tm 2 9 tc^-r. 

^wii)m\^^^mxh. mimm.vm^N3xm2nYm^fff3io:iiix. mm.ii<D 

z.<D^o\zmti^m(Dnm^mm\^\^^x%. z.<D^'Dis.t\m^nis.o^^x 
m^m.^¥im^ e o ^^(Dm^^mmznux^o 

b. ^^\zmm.rz.ti!)W^^z>\z^m.-r^mmmm.^m3 3 5 ^m^rc,m0s.L 
vrto mmm2 9\z^ro 

m4 0iZ7r:'r^z>iz. EEtimwiizm':s\,^xMm'r^z:tiz^mvxnmsfm'r 
^m-^izits ^ommio^^c^mwi-r^ m:^\t. 2m^x) z:tx. mm 
izmmi!)m<::hi)'i:fSi\f^^o{zvx^Mvr:immifm^no::izi!)^x^^. 
mm<Dmt^2 2) 

2 tm^^A\t. mi^<D^mmttvxm<D^m^mmvrzm^m^mhvr:iii 
c^T^So 3 3 6«iSi$M«-rsk~^. 3 3 7\tm^^mt^^±>'^x 
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'A\zWi^. ^m\z'D\^^-T:mA 3 7&>604 5 ^m^^xmmt^, 043 tc^-r.t 

(i) MlEltClM^^nfcl^^SitfiQ (i-l) iiCOM^iiO, 

i:-rs, nziT?, 7^>>^;v:7w' mz\z^'t'7U'-\z^^xnoh 
<Dx. ^^-vytikojzvizm^-^n^o m^v£. -7 )v^—%'^^a. \mE<Dm 
nm.m^Q (i) . ^jsb^y^ )v^—^mm(0'^^m.&^'D (i) h-r^t. d 

(i) =a-D (i-l) + (1-a) -Q (i) iiiS.^. i:L<D^o1S.y ^ )\^^ 
#^07&?HC3SVi (ii^O. 9 9 9) igVi^iS^fiJc^^CO^LjS^jiiii^ii-T^ 

M-^7!>^7S:7>f';Ui5'-#'l4<i:bTgitS^i!i'\coj^:;^'l4^cfc< br^M^tdicf 

^-mial (ji^a2 = 0. 9 9 9 9) tb, mm<D^^y ^ JV^-WiS^tV 
T^ift S«I^J-r S «fc "5 b CO T 25 -5 . 
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^Tzs mWi^^A (i) A (i) =Q (i) -D (i) tCJ: 0^86^ d i: 
mWi<0:K^-^\z^^xy>()V^-m'&^^X^:^t.fi^x^^. -eLT, 

x^^hthiz. mwjm<ostf.y^ )\.^-^mT^z.hf)^-ssmx$>^o -eux. m 
wj<D^mm\z^'DTmm-r^:itx'mwj(Dmmmiz]t^cxy^)i^-mm^^m. 
-r^ztt/ix^^. -euT* ^wim\z^^xy ^ jv^-^is^^mmr^z.iix. 
/i^'^\,^^Wimiz\t^^ft^f3iy^)Vd^-^iiti^xmmi0^mizm'pi!i^iz^mxt 
^^"Dizt^iiii^iz. ±^\^^^wjmiz\ts Mm^^y^jv^-wi^t-r^zLx 
mmiz^^mm(D^m^±^ < mmr^ z. iif)^x^^. 

jfe*5. 'Ti^^)iy^)\^^'-mm(D:^mti.xm4 4<o^z> 

f3ih(Dxmmvr:Lf)^. ii^<Dy ^ )Vi$^—mm<D:^i^^m^^x^m^(Dm3km%iE>ti 

±'r^m,^mmx^^m-r^ztfimmx$>^, 

mm(0m$^2 3 iimf3i^.^\t. y^ )V^-W^^a^^X^ZL\Z^'DX2m(Dy 

gSiiAfe utters. 
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m4 GiZ^-f^olZs y^)V^-m^al m^it. a 1 = 0. 9 9 9) ICck 
= 0. 9) t::J:S:7^;i/^-MSSfTo^^2<DMgfii<i:«riti!^LT. ^(Dm^ 

fi75^#-<^^'rs.fc'5tCb3'5:. fe/fb. l>a l>a2>0<7)Pt<i:'rSo 

mm<Di^m2 5) 

<DT, y^ )l^—^^a\t. a = 0. 9 9 9) ^^ffiUTff 

So 

imm<Dmmi2 6) 
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5 a 1 = 0. 9) . ^LT. m^fit^^OSSSO^I^v y^)V^—%WLa2 m^\-i> 
a 2 = 0. 9 9 9) fTS. <fcoT» VkMm.n\ty ^ )Vd'—%WLa 2^i^^<\^ 

^-mm a 1 < Lxmm^<t<ommz}t^^-r^<k^ iz i^xmnmm<Dm^ 
10 ^^j^±-r^^z>iz{^fto 

zcD^oiz. m.mimz^-Dxy^ji^'-i^^^^M-r^z.^X'. i&^mm\zy 
^)i^-mm^ff'^ztxizmmm<Dmmm\:izmm<MJt-'r?>iihhiz. 
mm<Dmwj<D^m^izmizis&m-r^^ti!)^x^^c^vx. ±m&miz\t. 
mm<:f3: 0 , is:mmmiz\tmwi^^m'r^mm t-r^ z. 1 7&^tr#s. 
15 mm<Dmm2 7) 

04 9«3^^Hj(Dii2fgoj^si2 7 <DmRn(Dmf^^^Tyu'-^^—hx^^o 
mm<Dmm2 3izmf3:^.^jt. y^ov^-mmmmits m'^m.mm^ih^mo^m. 
mmfBKDmmiz^'Dxy ^ }i^-^iit:mm.r^miSiii{^r:L. 
-r^fsit^-^s 04 gtc^fj^^tc, m^f&.mmsYmmmxm,m^mm-r^mmm 
20 m^^i^^ m^\t. 12m m\t. y^ )Vi^-m^a im^-^i^m m^\t. a 
1 = 0. 9) ^Mfflu. B$rB^rB^»^^vii^«. y^)Vi$^-m^a2^^:k^^m 
m7L\t. a 1 = 0. 9 9 9) ^m.mLx. y^)V^'-9m^n'DZiitvrco 
z(Dj:o iz. mmmti!,mm(Dmm\z^ -Dxy^ ji^-^^^m'^'r^ ztx\ 
mmmmifm^^t^its m^ft^fsiy ^ )v^-wi^x\ mmnj^jizi^^^^izitM^i^ysi 
25 y^ )v^—n^xmw}^n^^ z t-^^x^^o 
imm<Dmm2 s) 
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ji<D^o\z. ^^mmnm^m^<Dmwimffim^m.mzis,^^o \zy^jv^- 
)v^'-Wi^^^<t'^'\t^z:^izj::^x. mm(Dmm^'r^^:fy>izmm-r^:iti:}^ 

15 

m5 i\t^^m<Dmm(Dmm2 9 (Dmmm<Dzfa y ^mx;&^o nm<Dmm2 
iiT. i^m<D^m*^f#6>n. m,^^^^\^xnm^<wrmT^z.t.ifix^^, 

(IIJgOJ^Sl3 0) 

«^S!l^Mf*:d^*gSnSlliEaSa^gP5 0 0 ca>ggMS'i^HS5 0 0 tCtSttStlM 

25 iPtS^5lsm-rs->td-o^ifa^ii®iT5 0 1. 5 0 2<i:. — :!^o^^lfi^lii&^5 

0 2 S|gift-rs|g»llHlSS5 0 3 ft&;^(DM^?SJi»T5 0 1 {d^J^^nM^i^ 
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5 0 St. nmrn^s o z^mm-r^mm^s o? ^^^(Dmti^Ktmm^ 
1 0 «ig 1 nmm ci^nfttsookHz o^nm^sr^^-rs. si i «m 2 !^ 

fiSTfe D 5 2 0 k H z <75%Mm^S^^-r^. 5 1 2 0,^1^ 
IggS 1 0(JDai:^J75^m2%M§§5 1 KDt^tl^mm^S 0 7<Z)tli:^{Cj;oT^# 
^ISSllHlSSS 0 S^mtlT^. 

mti^mn^thti-r^o mmraifem^^sttfcKi&iHiKs o sa^j^sis 1 2j5^e» 

CDA:^TfeS 5 0 0 kHz 0^iim^l3cfcoT@^?gcJiK^ 5 0 2<&]^ili-rs. 

-fTs 0 scDn^rBittS'j^Bgs&TstiRi^jcsgsiiiigss 0 3^mmmii^m^^iiiti 
2 0kHz J: o xm'^f&.mm^ s o i s^ift-r 

m^^^^ S.>^^m5 4lC:^f . C<Z)ia;c^-rck-5{C5 00kHz<!i520k 

H z ©smm^«i^r^6*jcTnT*5 o , ^n^enoy^m^^^^ ^ >^\tm s 4 
© (A) . (B) iz^-r^'^izmr^mzi^y h-r^c z.<Dfz.itzL<r>nmo>T^wrQ 
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^tiitmmoy^m^m^:!^^^^^. nmm<Dm^. mmmmn. mm^<Dm0z 

ws&Mmi^f>mti?>mAmi^^5 oot. zom&m^ms o o izm-fi^nm 
^t&^3^s«-rs— Mo^WiStMii^s 0 1, 5 0 2t. —:^<Dm'^mMWj'^t: 
mWi-r^mmm^B o 3 m-:^<Dmm^mwj^izi&f^-^nm'§&mn^m^-r 

iiimr^^m^'r^^^^s ost. ^-i^sosomtt^Kf^^^mi^iz^^i: 

^5 0 8 ttim^^o 

M smzintim^^m^'^'^^. 5 1 3«ii2(Dx^ wr^o^^iass 0 7;i»^ 
^(Dxtimn^^nrcWii 50.5 ^ s^cm:^j^^^^^$-&s. 5 1 4\tm 

3<Dy^^ WT^OMHSBS 0 7d>^©A:*jm#$^ttfem 1 5 1m sWzmtl 

so 
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3 izmti-t^o 

z 2ms t:i^mz^mvrz.m.t\^X\f'^^(DXs ^tg^^-^thb 

KDy^^U^. :k\Zf^2(D'f>(V^. :k\Z%Z<r>^^ . ;^iZf^4<Dy^>cU^. 
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^tz. ^Mf^x^ u^mm^mm^s o 7 tmm^ms 0 3 iKomizxtix 

^r^(^^'fb«2/z s$:4^i'f!lbfe0. SMstbTViS*^ 1 ^McD^&fgCO 
(HMCDJ^SgS 2) 

5 18 «!^JiS-Z?afe 0.519 ^filffi^i^iSTSSo 5 0 0 k H z 0!) 

^i£ia:Tfi-^^ai:^b. ^nmmmx},:imm^5 o 7:*>e,cDa^g^^m^(cj^i:c 
H i (omziit^mms 1 8(Daj:^^-eo*^£fi:f3b, ^mmmm^-^^Lo<Dmiz 
Jto^sffi^^^ 5 >if^m 5 7 B jc^-r. 

zLo^oizmm^^mMiz^-Dx^m^^^^ ^ >^^mmm^(D^m^m^ 
mmizmnvfc.nmm^f^'^^ z. iif)^x # s . n orabmi^mm s s «aiPis 

n^^if^itx\^^^:^K mm^n^mi<t-^i±xm^^mwi^^mm'r^ z: tfi^x 

52 



wo 01/01081 



PCT/JPOO/04165 



5 2 0 «m 1 ^m^i;$>om^mmwj'^<D^mmm.^ s o o k h z (D^mmn 

S:ffi*-rs. 5 2 lttll2^ligTfeO» 2 0 0 kHz (D^mm^^mtiT^o 

5 2 2 «0 N/O F F E^STfe D » 5 0 7 CDO N/O F F WWmmz^ -o 

jn^sg 5 2 3 \tAti^m^^0s. i^mwi^^ 5 0 3 ^mti-r^o 
m^^mmi^itm 500kHz x^mm-r^ iimm<D±^i,^m^i^m^f}^^mx 
2 0 0 kH z (Dm^^^rz\fx*mmi^xhm=^'&m^\ti^^/u^^mx^f3i 
v^. vii^vms 0 0kHz<DHmmm.mzMvm2 0 0 kHz<D^mmn^iai^ 

ms 9\t^m<Dj^^3 4<Dm,mm(Dmm^^M^^<D:/uy^mx$>^o 
5 2 0 tt^ 1 %m^x;^r^m=&m.mw}'f-<D^mm^^ 5 0 0 k h z o^^mmn 
^mtf-r^o 5 2i\tm2^m^x^Ki. 2 0 okHzo^mm^^thti-r^. 
5 2 4\tiiLnmmux$>Ki. mm^so 7<Dmtnzjt^cxm2^mm5 2 1 <Dm 
tim^<o^m^ 18 0" !£ifebai*-rs. 5 2 3\tm^iiaw^X'^t). xtim.m 

m!wmmm=f-\tm 5 0 0 k h z xmmr^ iimm<Di^'^\^^m.'B'ii^mmfi^mx 
2 0 0 k H z (omn^^tzinxmWiX^x^m'mm.m^m^^AjE^mx^is. 
uts^u^s 0 0 kYiz(D^mm^mzn\^%'^2 0 0 kHzo^^m^o^ii^s 
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miz-^izmc^wz^^^-r. ^m.^ti^<Dx\ mi^mm^^i^^ K-r^zitmx 
5 2 5 tt^ 1 ^m^x$>Kim'Bm.mm^(D^mm^m. s o o r h z <D^mm^ 

5 2 2«M?St^^^gI5X:^b:/hm^(75Jl?S^^^mbTai:bT^o z::zx\tiX 
2<Z>100kHz iZ^m-r^o 5 2 3 ti&J^in^BBT?^ 0 . A;bi&J^Sr^*£L^ 
i&talKS 0 3^m*T^. 

^^tsuift^tt*?! 5 0 0 kHz xmwi-r^ t.mm<Diz^\,^m=^^^m^f)^^mx' 
^.200 kHz^i 0 o]x.Hz<Dmn0zmd\'}xmwji^x%m'^^m^m3iii 

Aja^mx^f3:\f\ 5 0 0 k H z <^^liMJS[^t3>l:t bJ^ 2 0 0 k H z ^ 

uanvrztmm^^s 5 o o k h z <D^mmm.mznv 1 0 0 k h z ^-m^vrz 
iimm^^mzmmhx^m-^n^m^m,m^(Dmmmi^mz^ifr^o z<Df^ 

=Bf^(Dmmmmiz^mvrcm'^f)'i^m(Dmzn\zmc&mz^^-\t'r. ^n-^n 
^<Dx. m\^m^^^h'^<-r^zL^f)^x^^. 

^^m-rs-M<^jg^Stiii!i^5 01, 5 0 2t.. -:^<Dm=Bm.mm=F5 02^ 
mw}-r^mw}®^5 osiz. ffe:^(z>^w?^tii&^5 0 1 izmm^nm'^^m^^ 
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<tr^^x'(Dnm^mmrr^m2(D^-^^s 2 8i» mm^^s 0 s^^niir^ 

mm^S sot. mi 0^>f -7 5 2 71RZJ^f^2(Di$^^'^5 2 8<Dthtl^K>mm^ 
mmz^^XJStt(>^mM^5 0 6 M^&ig!&^5 0 1, 5 0 2 <i:^Si[HlSS 5 
0 3, Sm^^HISSS 0 4 <i:OgEi^S^D#AS^#IsISS5 0 9 <i:. ^iSMftOta 

^lyxmms 3 0 ttJKi&isisss 0 3 iznYmmi&(Dm^^mti-r^tmmizm 
K^^-fTs 2 7 0l^t^^t^^sx^-^$-B:s, mwjm^s 0 3«m^A:^3&«fe 

5 2 7 it^m^^m^ 5 0 4 e>oA:t;m^^ 5 nmmmA^T. h yf-^^^. 

-f T5 2 7 75i€>ffi:^3SnTViS:*;':7>hy »y:/i5'-r S>^^{C|^^bttNF<£X h-;/ 
T'^-fr-S. ?1l#gU5 0 6-e«lll(Di$'-1'^5 2 7:feJ:CX|g2<D^-r"7 5 2 8(01^ 

06 2lwlll(D^'-f7 5 2 7;fe<J:r;C||2 0:5'< "7 5 2 8 ©Iftf^rJ'-r ^ 
-r. 06 2t'^-rcfc-5lClll O^J'-f TS 2 7«^Dy^«)Ai"^±7&^DTt^Sgi&^ 

mmffimQ 2(OBXm'tm^tu^x\*^^it.itm'^Wimti3.^h<r:>^mtm'^^ 

ttC^^UTV^S. -?-JlT5t^^7^Ag|5Srm2 0i$''r^5 2 8TM^USI^gU5 0 

mm^^ 3 o«mic>^^^5 2 7^x^'-h-r^tmmzf^2<D^^ 

^5 2 S'^.;^^— hm^<£m:'3bll2©^-f -7 5 2 8<£X^-h$-&S. fBl<0 
^-fTS 2 7;&5;^':7>h7u/y-rs^<^>^t:/5:S<h. ^lO^-f-^S 2 7*^ 
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:i<DWji^^Um±:>'^ S 3 1 ^TM. m^imJBEir >i^- 5 3 2 (75ffi;t»;05-en^tl 

mmmmzn-r^^:^m\t^mii:f3ir). ^m:f3i^&^^-r^z.izf)'ix^^ 
^z>\zfsi^. $e>tc:. mmzmiE^fTz>!Bmhni<. mmmti^i&<t^'^:^^m 

xmm<Dm.n^nz>(Dx. wrm^mm\tm2<o^^T5 2 8 tm^izu^. -eb 

S5Sii^-rs*T<75r8lll2 0i$'-f^5 2 8;&«^^fclif^fnj^iE?i;feggmaiJ^;&^ 

m2<D^-i^5 2 8^mm.^i\:iznvxi^m^mit'r^h<Dx$>-Dx^ummt 

^rzm&±:>i)-s 3 2^mn. miE-fe>-9-5 3 2<omtitim^u^±^<tiyrc 
m2(D^^^5 2 8tiimwMj£mt\zMhxwm^mfr^^<Dx$>'ox%mm 
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<iz^^vt¥mm'C'r\t^<W}i^r^^^'7^^B\zmm'r^zLizi)tX'^^, m 
R^wm^^^m-r^ z,ii\zii'z^x. ^mm^'^MK^^^vrz^^-^^^mzmm 

10 mmcomwis 6<Dm6 2x\t. m2(Di$^^-^^m±-r^t$^^ s,>if^. 

m2<D^'^ '7^mi^i^rc^\z:kizm i <d^^ to^ □ y^ni^M.^THf^^^-i s. > 

15 (ll5SO?^S83 7) 

^-M<Dm'^mmm^s o i, 5 0 2t. -:^<Dm=^f&.mm=f-5 o 2 ^mmt^ 

20 -r^^m^mm^ 5 0 4 sm^^sK 504 om:^7Sr^ i«MM#ig^jgii!i^ 
5 0 2 ^mwi'r^^z>mwim^ 5 0 a <&Bff^iHi^*j®-r -saunas 5 0 7 i:^ 
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4\t^mbr:im=^^m^^'r-f i^-r^^s 3 3^ai:^jbiEKiiEis§smi[Hii:i^^itci!i 

mc&mi^$>^<Dx\ mmmm^-^mh-r^z.t-fyi'v^. j^'^izmm'^mm 

—^izmm-r^ztffix^^. 
u^. mm(Dmms 7x\t7'^ u^mm^mpixmi^mm^-'mtLvrci)^. m 

m&^mmrr^f3ia<D:$f^t:w^x^mi^(D^W:^n^^t^^x*^^o 
i^fc. mniAh^m'^\z\t±mti^i=>Tm,:^m^o:>m=^m.<D^mm!Siii. tm*^ 

25 ^ft. mmffi-^ ^iz±^<mMm-f3im^izj:^^mf)mu-v^^^vf3im'^iz 
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^^m\t±mmm^m^-r^rzsbiz. mmzmn^nxmi^(D^mm\:^m^^ 

ms^ffl-rsfiiEM^m^^t, m^<Dmmvmmz^^'r^^^^^^m^mpL 
TVi^oT, mmfs.mm\^^mz^-M-r^:itxmn<o^Wj{z^^m^^mt 

^Tz. mi^<Ditkmim<tii\^x=^m<Dmm^m\f^rz-'M<Dm^mmm^mxxi^^ 

z. iiti^x^. w^wjizmmifsim^vmmzmm.'r^ zl iixmm^ < 
^mvxmm.^mt:no:iiif)^x^^. 
^Tz. ^i^(D^mmttvx^.(DBim^m^^rzm^m^m'^m^x\,^^(Dx\ 
'bs i^is z, iix. mi^(D^mmtft^&'orzm^xh^.<D^m^ 
ffoz. tffix^. mmzmMf3ii^Miy]^mz^m.'r^ z. txmm^ < ^itLxm 
ms^m^n'^z.tt^x^^o 

mt. mtimmm:iii^mx'^m-^nrzmm<Dm^m^i^(Dmmmmizmm-r^m 

m\zmm^^(Dm'¥mm^'^f=>mmt:^^mvxmm<om^i^ii'r^z.ti!)^xt^(D 
X. ^mmm\t^^vxmm.i:<mm-r^::iiib^x^^, 
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m^^mvitm-^ n txmm^^m-r^ z. t^^-vt^o 
^Tz. m^^M^stt, m^<Dmm<Dm\zwjf^'r^m0.iiLT\^'^^<ox. 

<Dmm(Dm<D^{zno :i iBmmi&m.(Dmmiz'r^ z. Li!)^xtmnmtit::k 

^izi&mr^ z .hd^T^s. 

m^^m^m\t. m^^&nm<Drcz^\zmi^-r^mmtLx\^^^a:>x. 

m^mmimwfczsizffvzhx. mv<^W}-r^mniz:ii\f^xh^^vxm,m 

^nm.^ < mmt^ z tt^x^^. 
^Tc. ^^^M^m\t. m&nYmmm<omiznt>n^m0^thx\,^^<Dx. m 

gits'j sff -5 m izmM b mwc^m^(Dmmzn^r^ (ox\ mmsmwt^^ u x 

i^m^^&^m<Di^m^u^'smr^^&'^m^mt^nom^tvxi,^^(Dx. 
m'^mm'^mm'mm.<omm<om<D^fri> z tx. isiis^M&ff ^msstS^sis 
^^n^mmmfj t-r^ z. tf>^x^^. 

^ft. mm^mmmxm^nrcmm\z^^trcmmvmmts }^m<om&^mm 
\z^m-^ti^m^iivxi,^^<Dx. :kmommizmm-r^ztx\ mm^mofc 
^sb<Dmmvnmt)^^tf3:r). i&mm^:hfr^zti!)'^x^^o 

^fe, mmmmfim^mmmmcDmiZs m^mM^^^wjv^^it^m^ti^x 
vi^oT. m^mRsrFom(D^nz>ztx\ izmmmizimm^-rmnnrnti 
iz-r^ztt^x^^o 

^fz. m^\,zmni=>tixmi^<ommm<t^m.^mr^m^m^mt. m^m^ 
m^^xm^m^n^^nsLmfB^^Mmir^mm^^t. mtmm^momizm-o' 
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^<Dx. mi^<DiKmmit^'B&<Dm^m^mx^m-r^z.tt>^x^. ^wkd^-c 
a >ifizmm vxwYmi^mtt^t^ z. txmmj;: < ^Mi^xmmmm^ffz> n 

^tz. mi^<Dmmi^<tiiiyxm.<D^m^m^^rzm^mmm^m^x\^^^<Dx. 

Mvxmm^mi^'r^z:iixm&^<^^vxmm^mit:nz>z.iii>ix^^o 
^fc. mmzm^f^nx=§m,^m^mr^m i mmmm^^xsm 2 mm^mt. 

m\zmt\^rzmz\tm^<7>Tmm<om2mm^mii^^±mm<Df& 1 mmmmz^ 

fFism 1 im^re^T 1 tniit^m2EimmfB^T 2 ^m^^xm.m^w^ih-r^m.m^tii 
^m^^m^rcm0^t\^x\,^^<DXs Bti^mo>m<ttm\zf3.^^^ s.>^xm 

mm\z^^Wimmm^nwLr^ z. tii^x^^o 
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omtjiim^^itvrcmzm 2 ttNf^rB^T 2 <Dm^^mmmmm^nosmm 

Fb^t 2 s:^i.iT^8e)/t^ 1 ^mt. 'Amcom 1 itPt^rB^T 1 t.m 2 tm^PB^T 2 
^ffiv^T^fefcn 2gi£SS.5i^^¥i^MS-rs z.iziz^Ktm&^mh-r^m^^m 

^tc. mmmm<D^^^nm\zt>rc^xm.^m'S:m^mnomj^^^'S:m^x 
i^Tc. ^mmth^^(Diht!f)m^mtvrcmizm^mnm'&m^i's mm^m 

Lr:L^m,^mm-r^zLf)^x^^, 

ti^Wi(D^i^\zm\^^^m^^mW:^^m^^^'&M^rzm^iihx^>^<Dx\ m 
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^mmf)^<n\i^Wimz^m^smit^z.h^^x'^^o 

^u^mgitvx^^^<Dx. EEm^mwii'ii-r^z.hxm^Bf^^m^mizm^^u 

^Tzs m^iznn^nxmi^<Di^mi^<t^m^^xm^mr^m^m^WLt. m 

mcDBmmm^Mm'r^n^m^mt. muMm^m<^m\zm':s\.^xmm^^th-r 

mm-r^mmmm^m±. mm^^m(Dm'^^^wr^M^mmm.^^iz^mxx 
^^^(Dx. m.^p^<Dmn\zmwj*^&^m'^. ^(D^miz^'^xm&^tfmt^t 
thizim\m.n^mz^'Dxm'^^mw-<^m-r^ztf)^x^^(Dx\ mnn<D 
mm^mm\znx. n-injMdt^^ vmm^ < mmf)mmx^mmiit:^±-r^ z 

*fcv m^(D^mmtiivx^^<D&WL^m\^^rz--M(Dm^m^^^m7.x\^> 
^<DX\ =^m^m^^?>z.tLxmmzmw}i!i^$>':>x^mmmmibm^^iimz. it 
mM.^^m\z^-oxm'^m<Dmmf)^mm\znxmm^t:\^±'r^ n ti)^x^^o 

^fc. m^<D^Wimtiivxm.(DBiW^mi^^rcm^m^m^m^x\^>^<Dx\ 
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mtim^mizmf^(Dmmmttb^m^'t^mti^m^t. m^^wi^m^mom2m 
timnm\z=^^(Dm^m(DmMi^T^m^'r^t^'Tm^t, s&iereii&m^tMiB 

^<Dmhmmzmmvxmm'r^tth\znmm.^^m\z^-ox 

m^mmmz=^^(Dmmmm^m^'r^nm^^^^'tmxx\^^^<Dx. %wiifi 
u<m'^nf^p^\zwiihmmi^i^^^m'^xh. m'&nm^ii\zm.m.mw&'r^ziiz 

m^mmwz=^^<Dmmmt!b^m^ b . m^<DmMv m^x^m srfr ^ sYm^n 
^^^m^x\^^^(Dx% mwjf)'^f3i<m^mB^p^izmt&m^f}^f3i\^^iM^xh. 
mmz:ii{zm^<ot^mvmmxm&^nm'r^z.tffix^^iith\z. 5^-^<^ 

xm'&m±-r^zLiif)ix^^o 

^^<Dmmum^m<Dm^^xnm^nt>-fs.\f^%^m^^^^^m^x\^^^(Dx% :k 
mmm^^xwm-r^ z. tx. mfsk.f3i^m^±ibmnmi3omm^ff'^ z. htfi 
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10 ^m^xi^^^(Dx. mMi^mmm-^omt. sfmt:W±r^z^{z^z>xmm 
<o^^^'f'-:$^<osff'^^m\^xmmmm\^nz>ztf)ix^^o 

15 mi!im^^^u±<D^> nmmttkmn^mti'r^iYm^^^mt:^^x\^^^<Dx. 

20 —:^<Dm^m^mx^m'r^Mmm<Dm 2 mMi^^mtm c^mz:f3i^^z> izm 
^^^m-^xhm^ommmm^no z.tf)^x^^o 
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5 €rSo 
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m<D^m^itizmw-<nf^'r^ tt^iz. i&m&f^<omm(Dmm^±^izts9m'r 

iibTVisoT, mmm\z^^xy^)u^—<^^^^M-r^z.izx\ ^mmmiz 
<^^y 4 )i^'-mm^no ztx±mmm(Dmmm<tizm^<Mft-'r^ tthiz. 
i&mmm<Dmm<Dmw^i<im\zmm-r^:iiif)^x'^^. 
^Tz. y^jv^-mm^m\t. mmmm^m^^(Dm&mm<Dmmiz^^xy 

X. ri\m^^]2:i,^t^iz\tM^m.^y ^ jv^-^iixmwi^m^^zizifi^x^^o 
^tc. ±mmm<om\z\t. y'<)v^'-^^(Dtiyh^ym&m^7^<:f3:^^z> 

iz^mi^. i&mmmiz\t. tiyh^ymf^wcf>m^^y-f)i^-^ii^^'D^z>iz 

^'M.-r^y>( )\^^-mm^^^^^x^^^(Dx. ±m,mm\z\t. fL^^m)m<u 

0. ^mmmiz},mwi^ii9m-r^fiiitmii-r^:iiii!)^x^^. 
^fc. ^MmmMm^m\z^Kim-m\^ftmmm(D^mmi!)m^m&.rf^izf3,^^ 

"Dizy^ )i^-^^^^-m-r^m^tvx\^^^<Dx\ mmmfj^m&mp^izu^^ 

vizy^)v^-w^^mm'r^ziiizj:-DX. m&^m^mzm^m&rfizmi 

•r^z.tti^x^^o 

^<Dx\ m'^^m.mMf^m^^^:itx\ :kmf3imR^m^m^i^x%mmmm^ 
$m'r^z.tt(ixt^(Dx. ^(Dmmmi!)^^wm\z^r)^^mm^^ti>^ztf)^ 
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mmi^< ^ >^^mWim^(o&^mw}^mwzmnvftmm^<t-^-^^ z, tt^ 
T#So zL(Drzit)mi^mm^^^^\tm^'^<DmmmmizmmLrcm^-^^^m(Dm 
iz'^izmc^mz^^it'T. ^m.'^n^(Dx\ m^mm^n^-^K-r^zti^tx'^ 
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<DX\ m.Mmmiz^n^mm^^'Si'rziiiia^x^. m^mm^^^^^tm'^^cDm 
mmm\zmmvrcm=^i!>^^m<Dmiz'^\zmv:'&mz:!^^-\±-r. ^WL-^n?><Dx. 

mmiSE.mi^mtm2mt^WL(D^^m^^^'^-r^<ox\ mmmomw 

SBft srSLf z tin^x^. rn^mm^ ^ \,^\tm'^^(Dxtmmm iz mm vrcm^^ti^^ 

u\t.m=^^<Dmm^ft\tm'^m<D^mmmz:tizmuy=^ v^on^^^^t^ 
(Dx\ -\si<Dm^^xmmizm.m\^rcmwt^<Dmm'pm=^^m.Wi^<Dm^\^(Dm 

mti^^Wi^"^^ z. tfi^x^. m^mm^'h-^ <r^z. tfj^x^^o 
^Tz. mm^-m^mft^m-m.-r^mmomniim^^miz^^^ifSimm^mz^^ 
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20^'f T^^^iE-r SOT?. m2<D^-i-^^mm(Dmtiz^^xwim^±^<^ 
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10 ll21c©SSaffh. 

15 4. mj^^mxmm'rmiimm(D^^mwi^mm-r?>mmmmmttimmt. 
20 5. mmm^^tii^miz2:K>'<^^nrzm^m<DeRmmm^'pf3i<thimsj.±^ 



25 6 . m^^-^^mt. m^mmo^mzwjUrr^mT^m i ^ s <D\^^-rm> i 
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7. ^m.^M^m\t. m^ssEati-ii'j<D^tX{ci!if^-rsif^^6fetcogiEMtf. 

5 OVif tl*^ 1 ^Si^OSSMtf. 

icodsati-. 
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1 5. ms&\zmir^nxn^^m^mr^mimwj^m^^xsm2mwj^mt. 

^th^mii^m^rcm^m 1 3 iBmcodgsft. 

1 6 . ^Wim.iii,^m(Dmti-fym^^^L'rcmizf^ 1 ffst^fa^T 1 (Dm^^mtt^v. 
m^^W}^th^^(DHiMm^m^^<thm\zm\:iyrzmizm2mmmri\T 2 © 

^tt:m\zm[:vrcmizm 1 t^^I^rB^T 1 <Dm^^mi&L. tm^mmai^m<Dm 
M^m^mtvr^mizm 2 itmrnmr 2 <Dm^^mtihmmmnt:ffommmm^ 
mt. nmmti^^^mzmMVfsiff^^mmom 1 fi-^^Fa^T 1 t^2s[mmN\T 
2 ^mif^x^nbtcm 1 ^mts ^^morn 1 tf-^i^KT 1 tf^ 2 ^mnmr 2 
20 i^xj^sbfcm 2 ^m^m'Aw-i^^dtm-r^ z.iziz^rf mm^n^-r^mm^th^m 
^m^r^Lmi^m 1 5 ism^^aEStf-o 

25 

1 8. ^wjmm(D^^i^mmizt>r:i-oxm^m^m^mnvmm^m^m^rcm 

74 



wo 01/01081 



PCT/JPOO/04165 



10 

5 A* e. 2 0 m(D\i^-mfi^ 1 3si2m<©gKMtf. 

it^il 1 5 ^ 2 1 O Vi-rm^ 1 ^ISicOiSSMfi-. 

20 mm%\. 

it^^ 1 5 ^ 2 3 C0(.^-rn)5^ 1 ^iHilcOSiEgffo 
25 2 5. g58S(3|gJt^nTSS<itco:KS8^<b£ffilriTMS^r'5MSfi#©t, BiftB 

75 



wo 01/01081 



PCT/JP00/D4165 



2 7. }^i^<D^^mittvxm(DBm^m\^^rcm^m^m^m^rcmikm2 sib 

2 9. it^j$!ii9^^<^jt^om. m^mr^iHi.zmtihm^t>^m^vf3i7!>^'Drcms m 
^mfs\mz=^^(Dm.mmtih^m^'r^sYm^m,^m^m^r:Lm^m 2 s i^mm<o 

76 



wo 01/01081 



PCT/JPD0/0416S 



3 1. tmummmom^<Dmis m^mmi^\zmti^m^'A^%±vfs:i!i^^r:Lm. 

:^<DM^m^WiX'^m-r^nmn<Dm2mmhm^^itmv. mmmvm^cDm 
i!)'im^m!ku±(Dm. nmmti^m^^mti-r^mm^^m^m^rc$mm2 s 



77 



wo 01/01081 PCT/JPOO/04165 



3 7. nm.mtihm^^tiit!'r^\Bimm^\siWi:^x'tv. j3cxic^iit-;i<b;5«75: 

10 

15 4 1. mmmm^&Lfimwjtmmx^rzmz. m^m.^y'z^^)vy^)Vts^-mm^ 

4 2. Mi&^JSrj^Stt. MSfii®^»li|Sd^m^ffiJBl±:6^S75^2:TOJt-S^^]S3 

20 8 ^ 4 1 (Dl^^•1rrL^^ 1 ^tsmo^stsito 

^m^m. 3 9 e> 4 2 ov^-rnj^^ i.mw,m<Dm.MsU 

25 4 4. iPI^SiEM^ai#iS*«^mbfcSiEaM^^ 'l£Si£»P#lC:<D^:7w;l/37-MS<£ 
fr ^ it^^ 3 9 t!)^ 5» 4 3 <Z)Vi*m36^ 1 ^SiBttO^fitf. 

78 



wo 01/01081 



PCT/JPOQ/04165 



4 5. -7^ )v^'-^m^m\t. i^Rmiz^^xy^ji^-w^^^'^'t^mjstm 

3 9 6> 4 4 Vi-rn*^ 1 ^IS^OSKMtf. 

4 8. ^^^mn.ai^wt\z^y)nm\^rci&mm(Dmw}mf)m^m&i.ffmzi3.^^o 

4 9. m^mz^omm^^m'r^m^mMRm^mmm&^aimmti^ftm^ 
31 3 8 4 8 m^-rtv^^ 1 JMumo^mmmo 

5 0 . f^iC;SiESti-<£mSitM^ai¥©i: Vftm^m 3 8 *^ 6. 4 8 Ol^i-m^i^ 1 ]^ 

mm^^^<Dmijj^r>mm^mw\z^'DXJSttb^mm'S^t. mwjmf&(Dmwj 

79 



wo 01/01081 



PCT/JPOO/04165 



mmmtnmz:t.\zmtmmit^'^^^<Dm^mu^^^m\^mW}M^<Dmmm 

5 5 . m^^^M^m\tm=B^mm'f-<D^mm^^'ns^^m i mm.^tmmm i 
o \z \^tcm-^^ 5 5 iB«(Dggatf„ 

80 



wo 01/01081 



PCT/JPOO/04165 



5 7. mm^mi^m\tf^2mf&^(D^^n^^mm.-r^mi^ms 5um(D^m 

the 

81 



V/O 01/01081 



PCT/jnPOO/04165 



15 m:&<Dm^m.'Bmmj^\zmm-^nm'^wvi^:^t:^^m-r^^m^mm^t. s 

-r^mmi^^^^tmmh^mpi. mmmtm^mm^^mz-'^tf3i^^z>\zmm 
20 ^^mt^m. s mm-r mmm, 

25 

82 



wo 01/01081 PCT/JPOO/04165 



83 



(usno) 



wo 01/01081 



PCT/JPOO/04165 




1/65 



THIS PAGE BUNK (»8P,« 



wo 01/01081 



PCT/JPOO/04165 




THIS PAGE BUNK (uspto) 




3/65 



THIS PAGE BUNK (U8P,« 



wo 01/01081 



PCT/JPOO/04165 




4/65 



^"'^f^B BLANK 



(USPTO) 



wo 01/01081 



PCT/JPOO/04165 




i 



T 1 i:T2*>e>DKjI<J!)#ffl 








> 




Re turn 





5/65 



THIS PAGE BUNK (u.Pn« 



wo 01/01081 



PCT/JPOO/04165 



^6 



2 















n&mmmT i <Dmm 














































\f 
















I 




Re turn 





6/65 



THIS PAGE BLANK (uspto) 



PCT/JPOO/04165 




7/65 



™S PAGE BUNK 



(usnet 



PCT/JPOO/04165 




SSSQ i -n^^SQ i (O 





Re turn 



8/65 



I 



TH/SPAGEBUJVK 



mm) 



wo 01/01081 



PCT/JP00/O416S 




WLMQ i -n*>e>Q i <D 





< 

< 

Re turn 



9/65 



W'S PAGE BUNK (USPTO, 



PCT/JPOO/04165 




10/65 



'■"'S PAGE BUNK 



(USPTO) 



wo 01/01081 



PCT/JPOO/04165 




11/65 



™s PAGE Bum 



(OSPTO) 



wo 01/01081 



PCT/JPOO/04165 




THIS PAGE BUNK (USPTO) 



wo 01/01081 



PCT/JPOO/04165 



CO 




oa csi c^o 
ca c>3 



13/65 



^"'S PAGE BLANK 



(USPTO) 



wo 01/01081 



PCT/JPOO/04165 



0 14 2 2 3 




2 2 5 



14/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




15/65 



THIS PAGE BLANK (usPTO) 



wo 01/01081 



PCT/JPOO/04165 




16/65 



THIS PAGE BUNK (ospto) 



wo 01/01081 



PCT/JPOO/04165 




17/65 



THIS PAGE BUNK (USPTO) 



wo 01/01081 



PCT/JP00/04I65 



G 
1+^ 



CM 



G 

05 









iik 












eg f-H 

H + 

rH 


— > 


^ a 















2 
D 

0:5 




18/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




19/65 



THIS PAGE BUNK (uspro) 



wo 01/01081 



PCT/JPOO/04165 




20/65 



THIS PAGE BUNK (uspiD, 



PCT/JPOO/04165 




I 




21/65 



THIS PAGE BUNK (usPro> 



wo 01/01081 



PCT/JPOO/04165 




22/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JP00/0416S 





THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




24/65 



mis PAGE BUNK (usPio, 



wo 01/01081 



PCT/JPOO/04165 




25/65 



THIS PAGE BLANK (uspTO) 



wo 01/01081 



PCT/JPOO/04165 




26/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 





27/65 



THIS PAGE BUNK (uspto) 



PCT/JPOO/04165 



CO 



CS3 



CO 
CO 
CSI 




00 

C>3 



as 



CO N, 
csj 

/ 



o 

CO 
CM 




I 



^ N 

4^ tt& tt& 

73;:^ ^ ^ 



00 CJi o 
CO CO 

csi ca C4 



28/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




CV3 Oa CS3 CSJ 
CO CO CO CO- 



29/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




30/65 



THIS PAGE BLANK (USPTO) 



wo 01/01081 



PCT/JPOO/04165 




31/65 



ffllS PAGE BLANK omo) 



wo 01/01081 



PCT/JPOO/04165 




32/65 



(m PAGE BLANK (uspto) 



wo 01/01081 



PCT/JP00/0416S 




33/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




34/65 



^"'S PAGE BLANK 



mno) 



wo 01/01081 



PCT/JPOO/04165 




35/65 



wo 01/01081 



PCT/JPOO/04165 




36/65 



THIS PAGE BLANK mno) 



wo 01/01081 PCT/JPOO/04165 




37/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 



1138 



mi mm 




38/65 



I HIS PAGE BLANK (usPTO) 



wo 01/01081 



PCT/JPOO/04165 



@39 











C 





39/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




40/65 



THfS PAGE BLANK (uspto) 



wo 01/0108! 



PCT/JPOO/04165 




S « . CO ^ cy> KO 

^ CN3 CO CO 

CO CO CO CO 



41/65 



THIS PAGE BLANK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




42/65 



I HIS PAGE BLANK (uspto) 



wo 01/01081 PCT/JPOO/04165 




43/65 



THIS PAGE BUNK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




iill^2;Sjl#[Q(I) 



1 



(l-a) 



o 



44/65 



THIS PAGE BUNK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




45/65 



iS mOE BUNK (USPTO) 



wo 01/01081 



PCT/JPOO/04165 






1 




—mm 




m 




— I 



46/65 



THIS PAGE BUNK (uspto, 



wo 01/01081 



PCT/JPOO/04165 



^47 






-^Sta 1 




r 



47/65 



miB PAGE BUNK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




48/65 



THIS PAGE BLANK (uspid) 



wo 01/01081 



PCT/JPOO/04165 



1149 

e 

M — 




mmmmwrm 




T 



49/65 



THIS PAGE BUNK (usPTo, 



wo 01/01081 



PCT/JPOO/04165 




50/65 



i HIS PAGE BLANK (USPTO) 



wo 01/01081 



PCT/JPOO/04165 




51/65 



tuts PAGE BUNK (uspto) 



1 



wo 01/01081 



PCT/JPOO/04165 



1152 



501 500 502 




500 3£59]£Sil 

SOU 502 m.^^mm=F 

503 SEKl[5]% 

504 sm^asiK 

505 ^^-7 

507 v\m& 

506 mnu 

508 mmn.^'m^^ 



52/65 



THIS PAGE BUNK (usnu) 



wo 01/01081 



PCT/JP00/0416S 



3 53 

510 
511 



512 508 







— ► 


— ► 





507 



503 



054 




53/65 



™S PAGE BLANK 



(USPTO) 



wo 01/01081 



PCT/JPOO/04165 



501 



500 



502 



504 



505 



506 




508 



@56 



513 
514 
515 
516 



507 



mi<D-r-fU-f 



|g4(D7*-fl/-(' 



/ 



V 



517 



508 



503 



54/65 



THIS PAGE BUNK (uspto) 



wo 01/01081 



PCT/JP00/0416S 



I2157A 



518 519 



508 



507 



503 



I2I57B 

±0' S<I«^j5I^-f 




55/65 



mis PAGE BLANK 



wo 01/01081 



PCT/JP00/0416S 



il58 



523 508 



520 
521 



ON/OFFIsI% 



522 



503 



507 



ISI59 



520 



521 



523 



508 



TX 



503 



524 



507 



56/65 



I HIS PAGE BUNK(usPTO) 



wo 01/01081 



PCT/JPOO/04165 



508 



523 



525^ 
526 



527 



z 



503 



507 



57/65 



^iliia^AGEBUNK(usPTO) 



V/O 01/01081 



PCT/JP00/0416S 



@61 



501 



500 



502 



504 




527 



528 



506 



531 



532 



527 HKD^-fT 

528 ie2<D^-f"7 

531 as■b>■t^ 

532 aEi2>-9- 



58/65 



THIS PAGE BUNK (uspto) 



wo 01/01081 



PCT/JPOO/04165 




59/65 



THIS PAGE BUNK (usPTO) 



wo 01/01081 



PCT/JPOO/04165 



1163 

501 500 502 





533 S)«ltSS<k¥S, 7=-f U-f SP 



60/65 



THIS PAGE BUNK (usPTO) 



# 



W«S PAGE BUNK 



wo 01/01081 



PCT/JPOO/04165 




62/65 



#. 

\ 



THIS PAGE BLANK (ospw, 



wo 01/01081 



PCT/JP00/0416S 




63/65 



■«iS PAGE BLANK (osp«, 



wo 01/01081 



PCT/JPOO/04165 




64/65 



i HIS PAGE BLANK (usPTO) 




65/65 




• 



' PAGE BUNK 



(USPTO) 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04165 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ GOlFl/66 



Acconiing to International Patent Classification (IPC) or to both national classification and IPC 



B. HELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' GOlFl/66 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Torolcu Jitsuyo Shinan Kbho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Torolcu Kbho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPIL 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
A 



X 
Y 



JP, 9-304139, A (Matsushita Electric Ind. Co., Ltd.), 
28 November, 1997 (28.11.97), 

Par. Nos. [0023] - [0024] ; Figs. 3 to 4 (Family: none) 



JP, 11-44563, A (Matsushita Electric Ind. Co, 

16 February, 1999 (16.02.99), 

Full text; all drawings (Family: none) 



Ltd.) , 



JP, 8-304135, A (Matsushita Electric Ind, 

22 November, 1996 (22.11.96), 

Full text; all drawings (Family: none) 



Co., Ltd.), 



JP, 8-271313, A (Tolcyo Gas K.K.), 
18 October, 1996 (18.10.96), 
Full' text; all drawings (Family: 



none) 



US, 5513535, A (Instrumenttitehdas Kytola Oy) , 
07 May, 1996 (07.05.96), 
Full text; all drawings 

Sc JP, 6-507724, A & WO, 93013390, Al 



1-11 
15-24 
64-73 



12-14 
15-24 

25-38 



39 



40-50 



13 Further documents arc listed in the continuation of Box C. d See patent family annex. 



Special categories of cited documents: 

document defining the general stale of the art which is not 

considered lo be of particular relevance 

earlier document but published on or aAer the international filing 
date 

document which may Uuow doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed — 



later document published after the international filing date or 
priority date and not in confiict with the application but cited to 
understand the principle or theory underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
18 September, 2000 (18.09.00) 



Date of mailing of the international search report 
03 October, 2000 (03.10-00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04165 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where , appropriate, of the relevant passages 



Relevant to claim No. 



& EP, 572583, B 



Ltd- ) , 



X 
A 



JP, 63-5217, A (Tokyo Keiki Co. 
11 January, 1988 (11.01.88), 
Full text; all drawings (Family: none) 



51,53-63 
64-73 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04165 



Box I Observations where certain claims were found un searchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following rrasons: 



1. Q Claims Nos.: 

because they relate to subject maner not required to be searched by this Authority, namely: 



2. 



I I Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. 



Il Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box li Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The special technical feature of the inventions of claims 1-11 (hereinafter 

referred to as '^first inventions") relates to the idea of 
'^providing number-of -repetitions for changing the 
nurober-of -repetitions to a predetermined number" , The 
special technical feature of the inventions of claims 12-24 
(hereinafter referred to as ^'second inventions") relates 
to the idea of '^starting measurement synchronously with the 
timing of variation" . The special technical feature of the 
inventions of claims 25-38 (hereinafter referred to as "third 
inventions") relates to the idea of "'providing measurement 
monitoring means for monitoring aibnormality" . 

13 As ail required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. □ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. □ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. ri No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest □ additional search fees were accompanied by the applicant's protest. 

(3 No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04165 



Continuation of Box No. II of continuation of first: sheet (1) 

The special technical feature of the invention of claim 3 9 (hereinafter referred 
to as ^fourth invention'') relates to the idea of ^^calculating the rate of flow 
from the result of detection by pulsation detecting means by using different 
means" . The special technical feature of the inventions of claims 40-50 
(hereinafter referred to as **f if th inventions" ) relates to the idea of **calculate 
the rate of flow by means of a digital filter" . The special technical feature 
of the inventions of claims 51-63 (hereinafter referred to as "sixth inventions") 
relates to the idea of '^providing periodicity changing means for changing in 
order the driving method of a drive circuit for driving a vibrator" . The special 
technical feature of the inventions of claims 64-66 (hereinafter referred to 
as ^seventh inventions" ) relates to the idea of **providing a second timer for 
measuring the time from the reception of an ultrasonic pulse until the value 
of a first timer for measuring the propagation time changes and correcting the 
second timer by means of the first timer" . The special technical feature of 
the inventions of claims 67-73 (hereinafter referred to as '^eighth inventions") 
relates to the idea of ^'providing periodicity stabilizing means for changing 
in order the driving method of a drive circuit for driving a vibrator and 
controlling the periodicity stabilizing means so that the measurement period 
may be always constamt" . 

There is no technical matter common to the special technical features of 
the first to seventh inventions , and therefore there is no technical relationship 
among those inventions involving a special technical feature . The periodicity 
stabilizing means of the eighth inventions is different in technique from the 
periodicity changing means of the sixth inventions. Therefore there is no 
technical relationship among these two groups of inventions involving a special 
technical feature. 

As mentioned above these first to eighth groups of inventions are not so 
linked as to form a single general inventive concept, and therefore there are 
eight groups of inventions disclosed in this international application. 



Fonn PCT/ISA/210 (extra sheet) (July 1992) 



HKmS»-§- PCT/J POO/04 1 6 5 



A. ^m<r>!^-ri>»w<o^m m^^fHm (i po ) 

I n t . C 1 ' GO 1 F 1/6 6 



SH2ESr?Tofc«/MESJ|sf (SIS»S1r»!lS (IPC) ) 

1 n t. C 1 ' GO 1 F 1/6 6 



G^mmmmm'Sin 1922-1996^ 

^^m^mmmmm^jtWi 1971-2000^ 

B*BeSllffl«f3g4ir«l 1994-200 0^ 

B*H9lffl»f3gS«^fR 1996-2000^ 



HBSEBMc-CfiEffl ^"<— ^ >«.«)ifc!p4;» SiiECillgffi L^&ffiil) 

WP I L 



X 
Y 
A 



X 
Y 



jp, 9-30413 9, A (tztrmsss^^^^t) 

2 8. 11^. 1997 (2 8. 11. 9 7) 

[00 23] - [0024] , 113-4121 

JP, 11-4456 3, A mrm^mmm^^m 

16. 2^. 1 9 9 9 (1 6. 0 2. 9 9) 

(7 7-^ y— Jib) 



1-11 

15-24 
64-73 



12-14 
15-24 



roj p«»cj:^)M^. ^m. mmmz^R-nxi^ 



<0 H <OSiJw4^ SHfcXa 
TTJ Il^ffilSBXttffi3tBSI-<5ifS*ti,fc3:fflt-Cfco-C 



HBRSaeSSr^TUfcB 



18. 0 9. 0 0 



0^:@!»ITit ( I S A/J P) 
100-8915 



2F 



8 10 5 



®IS«^ 03-3581-1101 rtH 3 2 16 



«a;PCT/I SA/2 1 0 (m2'<-v') (I 9 9 8¥7fl) 



# 



mmm^-^ pct/j poo/04 i e 5 



c m^) 



X 



X 
A 



jp, 8-3041 35, A mrm^Mm^^^ni) 

2 2. 11^. 1 9 9 6 (2 2. 1 1. 9 6) 

JP, 8-271313. A iMM%mm^^m 

18.1 O^. 1 9 9 6 (1 8. 1 0. 9 6) 

i^x, ±m (^T^y-^jiU 

us, 5513535, A (Instrument titehdas Kytola Oy) 
7. 5>^. 1 9 9 6 (0 7. 0 5, 9 6) 

& JP, 6-507724, A & WO, 93013390, Al & EP, 572583, B 

JP, 63-5217, A m^^^M^f^^) 
11.1^.1 9 88 (1 1.0 1,8 8) 

(7t5 y— ''ccu 



25-38 



39 



40-50 



51, 53-63 
64-73 



«ISCPCT/I SA/2 1 0 (^2-<— 5^<Og£^) (1 9 9 8^7^) 



H85UiSi»# PCT/J POO/04 1 6 5 



mms^mSJS. (PCTl 7*(2)(a)) O^aSI-iO. r<0HKSS]e«^«:»:«>a*jrj:9ffll*<0©fflO— SSlcoVNTf^ 



2. □ fB*<o«5H WitS<t■IISSI3lES:•*-5i^:ii■^#5eS*•^3f«OS«:^:t^S*:UTV^ 




4. □ HlKA*s«fii«S<Cji*PIt3jS^^*4Sr^rartJC»^^tL/Jr*»-ofc<D-C. ::«J|S^ig3£ai«W:. fS*«>iBSai«>SlniwS5« 



□ iianSBaE^»^o*Nft t *lc:dlK A*» fens* ±Xifii>o Ito 



«APCT/I SA/2 1 0 (mi^-':^<r>im (.1) ) (I 9 9 8¥7fl) 



S^WMH^ PCT/ J P 0 0/0 4 1 6 5 



^UT. m2^m. ms^m. m^^m. ms^m. m6^m:^xjim7^mic 



filS;PCT/l SA/2 1 0 (^tSU'^-i^) (1 9 9 8^7^) 



